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From the Preface to the First English Edition. 


The appearance of Spalteholz’s Atlas a few years ago was welcomed alike 
by teachers and students of anatom}^ So useful is this book to students who 
desire to study anatomy in the dissecting room that without any effort on my 
part it has become the favorite aid to the students of anatomy at the Johns 
Hopkins University. Its value to English and American students not acquainted 
with the German language is now greatly increased through the admirable 
translation of the text into English by Professor Barker. 

The main object of studying anatomy is to obtain a mental image of the 
human body rather than to memorize numerous terms as is too often the aim 
in our medical schools, especially in America. When the study of anatomy is 
transferred from the lecture room, text book and quiz-compend to the dissecting 
room it becomes one of the best disciplinary studies for medical students and 
at the same time gives them most useful knowledge by the inductive method 
of study. In the dissecting room the student obtains the greatest aid from the 
instructor who teaches him the art of dissection and guides him in methodical 
study. Next in importance is a good text book which should always be at 
the student’s side in order that he may study the dissection of the body as 
it proceeds. 

The study of anatomy would be relatively easy were the student familiar 
with the subject before he begins it. The rule that the student should acquire 
as much knowledge as possible of a region before he begins to dissect it is 
good but has limitations because it is only through the work itself that 
the interest of the student, and thereby his instruction, can be kept up. Just 
at this time an Atlas proves to be of the greatest value. Pictures of dissections, 
true to nature, aid the imagination of the student enormously and thus guide 
his work from the known to the unknown. It follows that the illustrations 
of an anatomical atlas must be typical, giving all stages of the dissection of 
the body from its beginning to its completion. The Atlas of Bpalteholz meets 
this requirement. In addition to the superior quality of the illustrations it 
may be stated that they are all carefully marked with the new anatomical 
nomenclature. 
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Making the anatomical terms uniform means much more than simply 
changing some of the names, for it brings us one step nearer to a knowledge 
of the normal. In casting the new nomenclature the leading anatomists of 
the world occupied much of their time in determining the normal and for this 
reason if for no other the BNA should be adopted. In the translation where 
the terms used are very different from the old nomenclature the latter are 
inserted in brackets. 

The Atlas speaks for itself. If its reception is as favorable generally 
as it has been at the Johns Hopkins University it will soon become the 
standard aid to our students of practical anatomy. 

Franklin P. Mall. 


Author’s Preface to the First English Edition. 


Soon after the appearance of the first part of this atlas, from various sides 
the wish was repeatedly expressed, among others by my friend Prof. F. P. Mall, 
that an English edition be published. The publishers at first hesitated, but 
when so distinguished a specialist as Professor Barker was found ready to 
translate the work and edit it, they acquiesced. In order to secure the utmost 
conformity with the German work, the illustrations have been printed from the 
original plates, and for the translation, the text of the fourth German edition, 
under preparation, was submitted. I myself, moreover, have superintended the 
proof reading. 

In accordance with the plan which I had laid as a foundation for the 
work, the atlas is intended to embrace the whole of descriptive anatomy with 
the exception of histology; it includes also, as fiir as possible, the relations which 
are brought out by magnification with strong hand lenses. It is intended thus to 
have due regard also for the field which lies between macroscopic anatomy and 
microscopic anatomy proper. The topographic relations of the organs and especially 
of the vessels and nerves have been given the utmost consideration attainable 
within the compass of a book which treats primarily of descriptive anatomy. 

In order to increase the clearness of the illustrations, a large portion of 
them have been done in colors, so that the parts whose portrayal in the sections 
is of importance, are brought into prominence by the colors. 

The number of drawings necessary is provisionally roughly estimated at 
about 800 , but if necessary this number will be increased. 

It is intended, if possible, that the second volume, containing muscles 
and blood vessels, shall appear in the course of the winter, the third volume 
containing the viscera, brain, nerves, and sense organs, immediately after its 
completion in the German edition. 
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At the end of the atlas a complete index will be printed. 

For all the illustrations, with unimportant exceptions, new original drawings 
were made. To the choice of the objects and the production of the drawings 
the most thoughtful attention was devoted. With regard to the admission and 
manner of representation of an object, pedagogic principles have been, first and 
foremost, determining; where an object appeared difficult a greater number of 
drawings were made, and vice versa. The illustrations, in all cases, have been faith- 
fully drawn from original preparations, but at the same time no copy of a definite 
individual case, but always a composite from several sections, has been made. 

The preparations were made for the most part especially for this purpose 
and accepted only after many repetitions if the relations did not appear to me 
clear enough. In those cases in which I have given new delineations which 
depart somewhat from the customary, I introduced them with full consciousness, 
on the strength of new preparations. 

All illustrations have been made from dissections of the right half of the body. 

As the basis for the technical terms, I have, throughout, made use of the 
new anatomical nomenclature, BNA, as unanimously adopted by the anatomical 
association at its IX. meeting in Basel on April 19, 1895 and published with 
introduction and explanations by W. His. I have held myself strictly to the 
terms there given and only in a few isolated cases added terms according to 
my own judgment. Also for the mass of quoted terms, the compilation just 
referred to has served me as a standard; only a few terms will be found missing. 

As to the process of reproduction, with a few exceptions the Half-tone 
has been chosen, because this mechanical method reproduces the original 
drawing far more accurately than does the woodcut. 

The drawings of the attachments of muscles were completed from pre- 
parations which were made by the late Prof. W. Braune himself. 

As far as the text is concerned, I undertook only unwillingly the writing 
thereof, since it may permit the student to think, that this text will suffice for 
the study of anatomy in general. I have decided to write ultimately a supplement 
to the same if it be much desired, and shall then devote to it the greatest care. 
My effort has been, to give a clear description of the figures, and at the same 
time to explain all the descriptive terms made use of in the figure. In so 
doing the manuscript unintentionally turned out to be much more detailed than 
was really necessary in the text accompanying an atlas, in which, indeed, the 
illustrations are the essentials; thus it resembles many text books in completeness. 
And yet again it is more incomplete than a full text book should be in as much 
as I found it necessary to omit entirely all general matter, and occasionally, if 
room for the text was wanting, it was necessary that the illustration alone 
should speak for itself. Consequently the text remains, for the most part, a guide; 
it ought not to, and can in no way, render a text book of anatomy unnecessary. 

In the part on articulations, I have provided a description of the pure 
anatomic relations only, and except in the case of the mandibular articulation. 



VI 


Preface. 


have intentionally, nowhere entered into the function of the same; for while 
the old classification of joints according to the form of the articulating surfaces 
has now only partial value, nevertheless a new classification according to the 
amount of motion possible during life is not yet applicable to all joints. 

For showing the soft parts, especially the muscles and viscera, material 
carefully hardened in formalin has been largely used. 

The data regarding the action of the individual muscles take into account 
only the infiuence which the muscles exert on the joints over which they pass. 

Werner Spalteliolz. 


Preface to the Third American Edition. 


The Hand -Atlas of Professor Spalteholz has been most favorably received, 
not only in Germany, but also in the United States, and in other countries. 
In Germany, it has now reached the seventh edition, and from this seventh 
edition this third English edition has been translated. Each succeeding edition 
in the original has contained improvements in the Atlas over those preceding 
it. A number of new illustrations have been added, and many of the old 
illustrations have been improved. 

In the latest edition, a section dealing with the development of the bones 
has been added, the figures having been drawn from preparations stained and 
made transparent by the method of Professor Spalteholz. The success achieved 
in the representation of the delicate structures of the fetal skulls is remarkable. 

In this new English edition, all the changes in the text and figures of 
the several German editions, up to and including the latest one, have been 
incorporated. In making the revision, I have had the help of Dr. D. I. Macht 
of the Johns Hopkins University Medical School. 

I feel sure that the Hand -Atlas, in its new form, will appeal to its old 
friends, and will also, I trusts, gain many new ones. 

Baltimore, Md., October lou. 

Lewellys F. Barker. 
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, . Tho unpaired 08 occipitale bi,sH»rl. 

(occipital bone) (seo also r igs. 4, 5, 

57, 58 and 61 68) forms tho jDosterior inferior part of tlio skull. It is divisible into four parts; (sco 

also p. 67) ; an unpaired basilar part (pars basilaris); an unpaired sqnama-occipital ]m't (squama occi- 
pitalis) and the pa ired lateral parts (partes laterales). These parts are so arran^^ed around the larj^^o 
occipital foramen (foramen occipitale magnum) that tho pars basilaris lies in front of the foramen, 
the squama oecijiitalis behind and above it, while tho partes laterales lie lateral froin it. 
Through the ^?reat occipital foramen pass the meningeal rami of the vertebral arteries, tho 
vertebral arteries themselves, the anterior and posterior spinal arteries, the basilar plexiis, the 
nn. accessorii, the roots of the nn. cervicales I, and the medulla oblongata. Tlie border-line 
between pars basilaris and pars lateralis corresponds to the canalis hypoglossi; tlie border- 
line between pars lateralis and squama occipitalis extends from the jjosterior border of the 
foramen occipitale magnum transversely towards the middle of margo mastoideus. 

Tho pars basilaris (see also Figs. 4, 5, 61, 62 and 65—68) presents, up to about the 
twentieth year of life, a rough surface in front corresponding to its attachment to tho body of the 
sphenoid bone; tlie union is efteeted by a layer of hyaline cartilage which ossifies later (fissura and 
synchondrosis sphenooccipitalis). The two latm*al, slightly jagged edges lie upon the iiosterior 
angle of the petrous portion of the temporal hom (fissura and synchondrosis petrooccipitalis) ; 
on tho upper surface along this edge is situated the groove, formed by the two hones in (^omnioii, 
corresponding to tho sulcus petrosus inferior (for the sinus petros. inf.). Tho posterior border^ 
sharp in tho middle, is smooth and concave, and forms tho anterior cireumferenco of the for. 
occip. mag. The superior surface is smooth and slightly concave in a frontal direction ; it helps 
to form the clivus inasmuch as it is directly continuous with the posterior surfa(^^ of tlie dorsum 
sellac of the sphenoid. 'I'lie clivus gives support to tho pons, tlie vertebral arteries, the basilar 
artery and their hranelies. Tho inferior surface pre.sents in the median line a small projection, 
the pharyngeal tubercle (tuberculum pharynyeum) (for the attachment of the lig. longitud. ant. ami 
the m. constrictor pharyngis sup.), and also alternating ledges for the m. rectus capitis ant. and 
the m. longus capitis. Laterally and behind on each side comes tho condylus occipitalis (seep. 4). 
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5. Occipital bone, os occipltale, viewed from the right side. 

(Tho direction does not correspond to that of tho hone when the skull is in its ordinary position.) 

The squama occipitalis (see also Figs. 3, 4, 57, 58 and 61 — 68) is curved so as to ho 
convex backward in the sagittal and transverse dircidion. Its anterior border forms tho 
posterior periphery of the foramen occipitiile magnum; the free lateral and superior borders meet 
in the median jdane, iorming on ohtnse angle, the lower portion of each lateral liorder Ixdng 
slightly serrated as the eontinuation of the margo rnastonleus (p. 4) ; the nppc'r portion of this 
border is deeply and nndtiply serrated and is known as llio margo lamhdoideus , for union 
wnth the occipital margin of the parietal hone (sutiira lamhdoidea). Projecling from thci middle 
of the posterior surface is seen the cxhu'ual occipital protul)e ranee (protuherantia occipitalis 
{externa). Extending lateralward from this protuberance on each side are the superior nudial 
lines (lineae nuchae superiores), (X)nvcx upward, and above these the less constant snpreiiK) 
nnchal lines (lineae nuchae supremae). In the median plane, extending toward the foramen 
magnum, is seen the external occipital crest (crista occipitalis externa) wliicli givi's attacliment 
to the ligameiitnm nnehae. From about the middle of the crest ('xtend lateralward tho two 
inferior nnchal lines (lineae nuchae inferiores) ^ also (convex n])ward. Tho area for tho in. 
occipitalis above the external protul)oran(‘c and the sujireme nuehal lines is cjdled the occipital 
})lain) (planum occipitale), Avhile that below tho same is designated tlie nuchal plain (planum 
nuehale) and gives attachment to the mm. trapezius, sternocleidomastoidens , spb'nins capitis, 
semispinalis cajntis, ohliquns capitis superior, recti capitis postorioros. On th(' anterior surface 
of tlic bone at tlie middle point of the oniinciitia cruciata, (as a rule, a little high<‘r tlian the 
protuherantia externa), is s(>en tho internal occipital protulierance or protuherantia occipitalis 
interna (for the conflnens sinuiiin; falx cerebri, and tentorium cerchelli). From the internal 
protuberance arise throe w'cll marked grooves: one in tho median line passes upward, ihc sulcms 
sagittalis (0. T. superior longitudinal svdeus) f(*r tho sinus sagittalis superior and the falx 
cerebri : and one lateralward on each side, the sulcus transversus (for tlie sinus transversus ; 
tentorinin cerehelli). Of the two transverse sulci the right is usually wider than the left and 
it alone is continuous with the sulcus sagittalis. A fourth groove or (more often) ridge extends 
to t]i(‘ foramen magnum and receives the sinus occipitalis. ^ Tho anUn-ior surface presents 
vari;il>l\ marked cerebralia and cerehellaria and impressiones digitatae. 
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6. Sphenoid bone, os sphenoidale, from above. 

The unpaired 08 sphenoidale (sco also Figs* 7, 8, 57, 58, 61, 62, 65—73) lies in the 
middle of tlie ha.so of the skull. It is divisible into a middle piece or body (corpus) and six 
processes, known ns the two small wings or alaeparvae; the two large wings or a?af wtaf/nae, 
and the two pterygoid processes or processus pterygoidei; of tliese tlio four former tire directed 
lateralward, the two latter, downward. (Development see p. 68,) 

The corpus (body) (sec also Figs. 7, 8, 61. 62, 65—68, 70) is approximately cubical., 
and contains within it two cavities lined by mucous membrane, of very varialile size, the sinus 
sphenoidales (0. T. sftbenoidal cells) which are separated from one another by the septum 
sinuum sphenoidalium often diverging from the median lino. The superior surface presents a 
deep frontally placed groove, the sella turcica (for the sinus circnlaris; hypophysis) with the 
fossa hypophyscos (0. T. pituitary fossa) in the depth. Posteriorly, tlie sella is o^'er]lnng by 
the dorsum sellae, which at the angles of its upper free margin presents on each side a small 
processus clinoideus posterior (for the tentorium cerchelli); the posterior smooth surface of the 
dorsum sellae. together with the superior surface of the pars hasilaris oss. occipitalis, forms the 
clivus, on wln'ch lie the aa. vertehrales, the a. hasilaris and its branches, and the pons. 
In front of the sella lies the small tuberculum sellae or pommel; lateralward and dorsally 
therefrom is situated the middle clinoid process or processus clinoldeus medius (often absent). 
In front of the tuherelo, extending transversely on each side to the foramen opticum, is the 
shallow sulcus chiasniatis (0. T. ojitic groove) heljind which lies the chiasma opticum. The 
anterior margin of the sujierior surfiico unites with the lamina erihrosa of the etlmioid hone to 
fmin the sutura sphenoethmoidalis. On the lateral surface cxUuiding from behind forward, 
alH)\(' the region of origin of the large wing is the sulcus caroticus (0. T. cavernous groove) 
for the a. candis interna and the plexus enroticus interims. Just lateralward from the posterior 
extremity of this sulcus ])rojccts the lingula sphenoidalis. The posterior siii'faco of the body 
unites with the jiars hasilaris oss. oc(;ipitalis (see p. 3). The anterior, and a part of the inferior, 
surface are formed liy the tliin, saucer-shaped, curved conchae sphenoidales (0. T. sphenoidal 
turbinated hones) which, omhryologieally, properly belong to the ethmoid hone, hut which between 
the ptti— 12^^ year of life grow higothor with the sphenoid hone. On forcible separation of the 
liones of the adult skull they usually adhere to the sphenoid bone and arc therefore commonly 
described togidher with it. Kach ])resents lateralward and above an opening, the npertura 
sinus sphenoidalis and, lateralward from this, small depressions which form tlie posterior walls 
of the posterior ethmoidal cells. The borders of these conchae (see Fig. 70) arc ei^nneetod with 
the lahyrinihiis oss. ethmoidal (sutura sphenoethmoidalis); below tliey are in contact with the 
jiroc. orb. oss. palat. (sutura splienoorhitalis. Fig. 70). In the median plane the conchae and 
the septum in front form the projecting sphenoidal crest or crista sphenoidalis (0. T. ethmoidal 
crest) for contact with the perpendicular plate of tlie ethmoid hone; tliis eivst runs out below 
into a projection, the rostrum sphenoidale which is directed downward ami lii's against the vomer. 
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T. SphGnoid bon©, os sphenoidolo, from in front. 

The aliio magiiao ossis spheiioidalis (large wings of the sjyhenoid hone) (see also 
Figs. 6, 8, 57, 58, 61, 62 and 65 — 78) arise from the lateral snrfaeo of tlie l)ody of the bono 
and turn first lateralward, th(ui upward and forward. Eaeh possesses an upper, internal, 
concave surface or fades cerebralis with juga cerehralia and impressiones digitatae, and a 
nmeli divided external surface. Of the latter, the quadrangular part whieb, medianward, is 
directed forward into the orbit, is called the orbital surfaci^ or fades orhitalis; its posterior 
liorder is smooth ami is separated from the ala parva by a fissure wider towards the median 
line and narrow laterally, the fissura orhitalis superior (for the vv. ophthnlin. sup. et inf.; 
nn. oculomot., trochlearis, ophtlialm., ahducens); the inferior border, also smooth runs nearly 
parallel with the posterior border of the facies orhitalis ’ maxillae and is separated from it by 
a fissure spivading laterally, the fissura orl)itali8 inferior (for the a. infraorbital.; v. ophthalm. 
inf.; nn. zygomat. , ini'raorbit. , rami orhitales ganglii sphenopalatini) ; the lateral serrated 
border, margo zygomaticus, unites with the frontosphcnoidal process of the zygomatic hone to 
form the sutura sphenozygomatlca the superior serrated border and its adjoining rougli surface, 
a part oi the margo Iruntalis unites Avitli the orl)ital portion of the frontal bono and thus helps 
to form the sutura spbonofroiitalis. Below the orbital surface and encroaching upon the pterygoid 
process lies the triangular fades sjjhenomaxillaris (sphenomaxillary surface) which helps to Ibrm 
the fossa pterygopalatiiia. The rest of the external surface is dividend by the crista infratemporalw 
(0. T. pterygoid ridge), passing from before backward, into an inferior, horizontal field or fades 
infratemporalis (for the m. pterygoid, ext.) which looks into the fossa infratoinporalis, and a superior 
vertical field or fades temporalis (for the m. temporalis) which helps to form the fossa hunpralis. 
The posterior border of the latter, margo squamosus, is serrated below, somewhat bevelled from 
without inward above, and servos for apposition with the scjliama temporalis (sutura spheno- 
squamosa). The uppermost angle (angulus parietalis), is bevelled from within and lies upon 
the angulus sphenoidalis oss. parietalis (sutura sphcnoparietalis). Passing downward from the 
most posterior angle of the largo wing is a small bony process, the spina angularis (0. T. 
spinous process of the sphenoid) (for the lig. sphenomandihularo; m. tensor veli palatini). In 
addition, tliei-e extends from tliis point forward and modianward, a short, seerated margin for 
apposition with the angulus ant('i-ior of the petrous portion of the temporal bone (fissura and 
synchondrosis sphenopetrosa). I’orforating tlie root of the large wing are three foramina: 
passing forward from above and behind, to the sphenomaxillary surface is the foramen rotundum 
(for the n. maxillaris); passing downward, from above, to the infratemporal surface is the 
foramen ovale (for the rcto foraiiiiiiis ovalis; ii. mandihul.); and the foramen spinosum (for 
the a. mouing. mod. , vv. meningeae mediae: n. spinosus, plexus moiling.); the latter foramen 
lies just in front of the most poslerinr anisic and is sometimes incomplete. 
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8. Sphenoid bone, os sphenoidale, from behind. 

The alao parvae ossis splieiioidalis (small wings of the sphenoid hone) (seo also 
Kij»s. f), 7, ()7), 08, 71 and 72) ailse from the anterior superior ])art of tlie lateral surfaee of 
the body by two roots wliieli surround the foramen optimm (lor the a. o])]itlialniiea; n. oiiticiis). 
They are smooth tbiii ]dates of boiio wbieli present a superior and an inferior surface; the in- 
ferior forms with tlie orbital surface of the lar^e win^ (cf. ]). 7) the fissura orhitalis superior. 
The anterior mar^du, a part of the rnargo frontalis^ is serrated and lies upon the posterior 
marj^in of IIk' ])ars orhitalis oss. frontalis (sutura sphenofrontalis) ; the posterior inarp^in is 
smooth and inns out medianward and backward into the stroiiL^ eZinotdew^ anterior; 
tliis may ho (‘nniuvted with the profb elinoideus medins by a bony lamella, which transforms 
the first i)art of the suleus earotieus into a foramen elinoideocarotieum (not shown in the fi^mro). 

The processus pterygoldei (pterygoid processes) (see also Fin:s. 7, hi, G2 and G7 -70) 
(‘xh'ud IVdiu the point of union of the body and the larg'o winy’ downward. They are eom- 
pdsed of two jdates: the shorter and broader, lamina lateralis yroc. pteryg. (lateral surhiee 
for the m. pteryyoideiis externus); the other narrower and lonyer, lamina medialis proc. pteryg. 
The two plates unite anteriorly at an anyle, in front of which there extends from above dovvn- 
W’ard th(' sulcus pterygopalatinus ; behind, the ])lates diveryo and form the deep fossa ptery^ 
goidea (Tor the m. jdervyoideus internus); l)ctween the tw’o below is a notch with jayyed borders, 
tlie fissura pterygoidea, in wliidi is received the proc. pyramidalis oss. palatini, and over which 
the ])roe. ])teryyoideus sometimes lies ayaiiist tlie facies infratemporalis maxillae (see Fiy. 69). 
Tli(' lamina nuMlialis runs out below to form the hamulus pterygoideus (0. T. liamular process) 
wliieh is curved lateralwnrd. This process is (‘oncave on its lateral surface and is covered with 
cartilayc formiiiy tlie sulcus hamuli pterygoidei (for the tendon of the m. tensor veli palatini). 
Tassiny downward over the root^of tiie lamina medialis on tlio jiosterior surftice is tlie fossa 
scaphoidea (for the oriyin of tlK^ ui. tensor vcli palatini). Lateralward and somewhat holihid 
this fossa, eueroaeliiuy u])on tlie medial surface of the spina anyularis lies the sulcus tuhae* 
auditivae (for tlie pars eartilayinea tubae auditivae). The lamina medialis yives ofT from its 
root the processus vaginalis, a small process which extends medianward toward the body; on 
the inferior surface of this jiroeess, either as a closed (*aiial or as a yroovo wTiieh is closed by 
till' proe. splionoidalis oss. palatini, is the canalis pharyngeus (<), '1'. pteryyopalatino canal) 
(for a small branch of the a. sjdicnopalatina ; rr. nasal, post. sup. Jat. yaiiyl. slipeiiopalat.); 
between the inferior surface of tlio body of the bone and tin' pi-(trcssiis vayiiialis, a canal is 
sometimes present, the canalis hasipharyngeus (for tlu' rr. nasal, [lost. su[). lat. yaiiyl. splieno- 
palat.), Omstantly iiresent, passiny thronyh tlio root of tho ptervyoid [inK’cs.s in a sayittal 
direction, is the canalis pterygoideus [Vidii] (0. T. Ndihaii canal) (for the a. ei vv. canal, 
pteryy, ; n. canal, jitervy.); its posterior openiny lies below the linyula splionoidalis, its anterior 
openiiiy n])oii tho sphenomaxillary sniTacc, medianward and hehwv the foramen rotnndum. 
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9. Right temporal bone, os temporale, from without. 

Tlu' jiuiivd os temporale or t('ni|)oi’al hone (cf. also Figs. 10 — 17, 57, 58, 61, 62 and 
65 — 67} lit's betwooii tlie ompital boiio and tbc plienoid bone, helping to form both tbe base 
of tbe skull and its lateral wall. Eacb boint is divisible in tbc adult into four |,)arts; tbe 
squama temjwralis, pars rnastoidea, pars q)drosa and pars tympanica. Around tlio meatus 
acusticus externus (exterind auditory eaiial) wliieb optuis lateralward tbrougb tbe oval porus 
acusticus externus, these jtarts arc so arranged that tbe s(|uam is directed upward, the pars 
rnastoidea baekward, the p;irs tympanica forward and downward an tbo pars petrosa, median- 
ward and forward. (For the dovelopment see ]), 69.) 

Tbe squama temporalis (see also Figs. 10—12, 14, 17, 57, 58, 61, 62 and 65 -68) 
consists essentially of a vertical ])late, tbe free a])proximately seini-circnlar border of wbieb is 
serrated only in its anterior inferior portion, being otberAvise bevelled from within; tbo anterior 
part of tb(? margin, margo sphenoidalis, unites with tbo large Aving of tbo sphenoid bone to 
form tlu; sutura sphenosquamosa, tbc posterior, margo parietalis, with the margo srpiamosus 
oss. j)arictalis to form tlie sutura squamosa. Tbe lateral surface, facies temporalis (for tJio 
111 . temporalis), is smooth; projecting from the low(?r part of this surlaeo in front of tbe external 
auditory canal is tlie processus zggomaticus (for tbe lig. tcmporomandibulare; m. massetcr) 
with two roots of origin ; it i)asses at first horizontally outward, tben, turning at a right angle, 
forward (see also Figs. 11 and 12); it is serrated anbudorly and j(»ins the ]> roc. tern j»oralis ossis 
zygomatiei. Between tbe two roots, dircfded downward and covered with cartilage in front, 
lies the fossa mandihularis (0, T. glenoid cavity) witli the facies articularis, limitod in fntnt 
by tbc frontally placed tuberculum articulare, tlie latter being covered by cartilage. On 
tbo outer surlaeo of tlie squama temporalis is seen, passing iqtward in tbo posterior paid, 
the sulcus arteriae temporalis mediae (for tbe a. tempor. m<*d.). Buniiing out also from tbo 
posterior extremity of tbe zygomatic jirocess is a ridge, tbe linea temporalis, wliicli mirvc's 
backward to become continuous with tbc linea temporalis inferior of tbo parietal lioiie. Tlie 
medial surface of tbe squama, facies cerebralis (see Fig. 10) presents well marked juga cere- 
cralia and impressiones digitatae ns well as a deep sulcus arteriosus; besidt's. tbe thin spot 
eorn's[»oii(ling to the f<>ssa itmiidibiilaris oflon prosmls a Imlhous proji'diMii. 
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10. Right temporal bone, os tempora/e, from within and above. 

The pars mastoidea (soe also 2, 11 — 17, 57, 58, 61, 62 and 65—68) is a thick 
conical projection not well developed until jtdult life. Developinen tally it is not an independent 
jiai’t of the hone, hut a secondary outg’rowtli from the lat(‘ral and most posterior part of the 
tem])oral hone; its superior anterior portion develops from the squama temporalis (see p. 69), 
its posterior, inferior ])(<rii('ii from the pars petrosa (see Fij^s. 14 — 16). The site of junction of 
its two components, is in a third of cases in adults a suture on the lateral surface running 
downwards and forwai’ds (talsely termed sutura squamosa-mastoidca, and more correctly to be 
named sutura iietrosquamosa). Its posterior, serrated margin, rnargo occijntalis, comes into 
apposition with the margo mastoideus oss. occipitalis (sutura occipito-mastoidea) ; the short 
upper s(‘rrated margin forms Avith the margo pariotalis of the squama temporalis an angular 
in<l('ntati<»u, the incisura parietalis, in which is received the angulus mastoideus oss. parie- 
hdis (sutura p arieto mastoidea) ; ahove and in front it goes over into the squama tempo- 
ralis, in front it adjoins tlie ])ars tymiianiea. The lateral surface is convex and slightly 
rougdK'iicd (Ibr the attachment of the mm. aurieularis posterior ct occipitalis), and often presents 
hehind one or sexeral foramina mastoidea (for the ramus mastoideus a. occipitalis, emissarium 
mastoideum) Avhich ctpeii on the medial surface in the sulcus sigmoideus. Projc(ding lateral- 
ward from the posterior superior margin of the porus acusticus externus there is frequently 
found a small spur, the spina supra meatiim; the surface behind it, often depressed, the fossa 
mastoidea, extends ahove as far as the linea temporalis and is perforated by numerous foramina 
for blood vessels. 
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A thick process extending downward, the processus mastoideus (for the attachment of 
the mm. sternocleidomastoideus, splenius capitis, longissimus capitis) (see Figs. 9, 11 and 61) 
presents on its medial surface, a smooth depression, the incisura mastoidea (0. T. digastric 
fossa) for the attachment of the digastric muscle, and, further medianward, a groove, the sulcus 
arteriae occipitalis (for tlie a. ocoipitalis). The medial surface of the pars mastoidea (see 
Figs. 10 and 11) is fused in front with the pars petrosa; behind, it is free and there presents 
a deep groove, curving from above and behind downwards and forwards, the sulcus sigmoideus 
(0. T. fossa sigmoidea) (for the sinus transversus). Inside the process are many cavities lined 
by mucous membrane, the cellulae mastoideae (cf. Fig. 13), very variable in their development. 

The pars petrosa (pyramis) (see Figs. 9 — 13, 61, 62, 65 — 68) is a three-sided 
pyramid, the base of which is directed latemlward , and is united with the pars mastoidea. 
It completely encloses the internal ear, and together with the squama temporalis and the pars 
tympanica, the middle ear. It i)resonts for examination three surfaces, a facies posterior ^ a 
facies inferior ^ and a facies anterior; at the junctions of the surfaces are the angulus po- 
sterior, the angulus anterior, and the angulus superior. The tip, ov apex pyramidis is ducciod 
medianward and forw’ard, and is inserted in the angle between the occipital bone and the 
sphenoid bone. Between the anterior liorder and the sphenoid bone is an irregular chink, the 
foramen lacerum ; it is filled with a mass of connective tissue, the fibrocartilago basalis, wliich 
is scooped out on its upper surface into a groove containing the a. carotis interna, the plexus 
venosus caroticus internus, and the plexus (sympathicus), carotiens internns, and is pierced by 
the nn. petrosi superficiales. 

The facies posterior pyramidis almost vertical, is bounded above by tlie angulus 
superior with the sulcus petrosus superior (for the sinus i)etrosns superior; tentorium cere- 
l)elli), below' by the angulus posterior; the latter is rough and unites with the lateral margin 
of the pars basilaris and the pars lateralis of the occipital bone (fissura and synchondrosis 
petrooccipitalis) , and contains above at the upper surface of tins place of union the sulcus 
petrosus inferior (for the sinus petrosus inferior). At about the middle of the posterior sur- 
face a cirinilar opening, the porus acusticus internus, hsids transversely and frontally into the 
short meatus acusticus internus (for the a. and vv. auditivae internae ; nn. facialis and acusticus). 
(See p. 850.) Above lateralward and upw'ards, close to tlie sujierior angle lies the fossa 
subarcuata w'hich, running below the superi(»r semicircular canal, receives a process of the dura 
mater; this fossa, very w'ell marked in the new-born (see Fig. 15), is usually only slightly 
indicated in the adult. Still further lateralward and downward is seen the apertura externa 
aquaeductus vestibuli (for the ductus endolymphaticus); it is usually slit-shaped, opening from 
a dorsolateral dire(*tion, and from it a groove runs dow'iiward to the incisura jugularis. 

The facies inferior pyramidis (see Fig. 11) is placed horizontally and is very 
uneven and rough. In front its boundary is I'ormod laterally by the pars tympanica and median- 
ward therefrom by a free margin, the angulus anterior, which unites with the margin of the 
large wing of the sphenoid bone situated medianw'ard from the spina angularis, to form the 
fissura and synchondrosis sphenopetrosa. Behind it is bounded by the angulus posterior. 
A notch, sometimes scarcely noticeable, the incisura jugularis , close to the small proce^A’u^' 
intrajugularis forms with the corresponding incisura jugularis, of the occipital bone (p. 4), 
the foramen jugulare, (lateral compartment for the v. jugularis intenia ; medial compartment 
for the sinus petrosus inferior; nn. glossopharyngeus , vagus, accessorius, gangl. superius n. 
glossopharyngei , gangl. jugulare n. vagi). Just in front of the lateral compartment of this 
notch lies the broad fossa jugularis (for the bulbus v. jugularis superior) with a small hole, 
one of the openings of the canaliculus mastoideus, and a groove leading to this, the sulcus 
canaliculi mastoidei (for the r. auricularis n. vagi). Just medianw'ard from the jugular fossa 
near the medial compartment of the incisura jugularis, is seen a triangular funnel-shaped de- 
pression, with the apertura externa canaliculi cochleae (for the v. canaliculi cochleae) ; ductus 
perilymphaticus deep down. 
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11. Right temporal bone, os temporale, from below. 

l^fvies hifvrior ptfranthUs (coiitiinKMl). Hitiiatod nlniost. (‘xuctly in front mf tlin 
fossil jn^iiliiiis is a Inr^gt' ronial (nn'iiin^’, the foramen caroticnm c.vternum, tvliirli forms IIk' 
(Mil |■;ln(•(‘ to tli(' canalis caroticus (for the a. carotis interna, jili'xns \ciiosns cnrotions iiitoi-nns: 
plextis ciirotiens intt'vnns). This canal is cni-vi'd and passes hrst ])erpt'ndienlarly , tlirm trniis- 
versely and obliitnely from behind and lateralward, forward and medianward tbronyb the [lynunid, 
:ni(l enier^vs near the apex by an invLj-ular o|Mmini^. tlie foramen caroticnm internum, pnrtly 
on till' inferior iind partly on the anterior surface. Xear the external carotid foramen can lie 
seen, in the canal, llu' small ojicniim’s of tin' canalicuU caroticotyynpayiici (f"r llie r. earotico- 
tympaniens a, earotis intermu'; im. carMfieolvinpaniiM) , which pass upward to iho middlo ear. 
Hetween the {'xh'rnal carotid foramen, the jti^nlar fossa and the apertura oxlenia eanalienli 
eoehleae lii-s a small do|>ressi<'n. the fossula petrosa (for the j'an^’l. petrosum n. nlossi iiiliaian- 
ij(ei') with a >mall opriiiiin- , tin* apertura inferior canalicuU tympanici (for the a. tMiipaiiica 
inferior; ii. t \ miiaiiieiis). Situated Jatoralward and jirojeetiiiy downward and forward is the 
jn'oeessus styloideus (for the stylomandihulai-e ; mm. styloiiyoideus , styloo-l,»ssns , styh'- 

pharyntceus) , variously develojied in different individuals, dust hidniid it lies the foramen 
stylomastoideum (for the ;i. and v. st \ loinastoidea ; n. facialis), ( losely attached to the sty- 
had process in front is seen the vayina processus styloidei (O. d'. vajj;inal process), the lowest 
portion of till' pars tynijianiea. 



of the Skuil. 


i:; 





Facies cerebraHfl 


Incisura parletalis 

Facies aiUerior pyraoiidis 
FifstJra petrosquaniosn 
I''' ' Ftnioentia urcuatn 

tpapittl 

■P^-- Hiatus caualis facialis 

/ Apertura superior cnuaiiculi tyrapaniot 
Sulcus n. petrosi Buperllctalis miooris 
Sulcus u. petrosi auperficlalis irinjoris 

luipretslo trigemial 


1 ‘ roces s us /.y go !u a ti c u s 


Tubercuium articulare 


l*ar^ t^riiipaniea 


Apex pyramidis 


Vagina processus siyloidel 


' ^ Foramen caroilcum internutii 

I \ \ Semicanalis 

j t m. tensoris tympaui 

I Septum caualis musculotiibarii 
Semleanalls tubae audltlrae 


Canalis 

lausQulo- 

tubarius 


Froeessus inastoideus 


\y Frooessus styloMeui 


12. Right temporal bone, os temporale, from in front. 

The facies anterior pyramidis (see also Fij,^s. 10, 18, Oh and Of)) is smooth and 
directed oblitiuoly from behind and above, forward and downward. Lati'rallv it is hised witli 
the squama temporalis tbronj,^li the fissura petrosqiiamosa , where it ovn- ^^riidually into 
the cerebral surface of the sipiama. The free, rou^di, anterior mar^^in is the angulus anterior; 
it forms an angle with tlie margo sidienoidalis of the squama in wliicli fits the posterior angle 
of the largo wing of the sphenoid hone. In this angle lies the opening of the canalis mus- 
culotubarius, directed forward and medianw'ard ; this canal is divided, usually incompletely, ])y 
means of a leaflet of hone, projecting from its medial wall, the septum canalis musculotuharli, 
into a smaller upper and medijin }>art, tlio semlcanalis m. tensoris tympani (0. canal for 
tensor tympani muscle) and a larger inferior part, the scmicayialis tubae auditivae ((). canal 
for tlie Kustaeliian tube) (see Fig. 97). The anterior surface is hounded behind In- the angulus 
superior (p. 11). Projecting at a point somewdiat latorahvaivl from the middb' of the supc'rior 
surface, near the posterior angle, is the eminentia arcuata H ). '1: f ininoneo for superior semi- 
(‘inuilar canal) caused by the caualis somicircularis superior. I’lie smooth r(‘gion a little lateral 
from and in front of tliis is called the tegnien tympani since it covers the cavum tympani above. 
Still I'urtlier forward twa) openings win he seen and twi) grooves running foiwvard from them; the 
medial opening, hiatus canalis facialis (O. T. hiatus Fallopii), leads tlirougli a short canal to 
the goniculnm I'analis facialis and contains tlir r. potrosus supcrticaalis a. mening, nied. and tla^ 
n. petrosus suporfic. maj., the latter passing further forwiird in tlie medial groove called the 
sulcus n. petrosi superficialis majoris; the laterai, smaller, opening, sometimes fused wdtli the 
medial, is known as the apertura superior canaliculi tympanici ((). 'h. o])ening for smaller 
petrosal ni r\(') through wdiich run the a. tympaniea superior aud the n. petrosus superfic. min. 
ill order to juiss further on in tli«‘ siiiallor, latm-al, groove, the sulcus n. petrosi superficialis 
minoris. On the upper suii'aee near the apex of the pyramid lies the impressio trigemini 
(O. T. dopn'ssion for (iasserian ganglion) for the ii. trigeminus. In addition tlio Caeles anterior 
prosonts shallow Juga cerebralia and impressiones digitatae. 
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13. Right temporal bone, w temporale, cut open, 

lateral view of motlial half bone. Ma^niiti cation 2:1. (See also Fig. 946.) 

(Tilt' caiiiilis liuMiilis is opent'd in its entire length.) 

The canalis facialis (Fallopil) (0. T. Aqueduct of Fallopius) (Inr IIk' a. and v. stylo- 
mastoidea, r. petrosiis superfieialis a. ineuiugeao mediae; n. facialis, n. intermedius) begins in 
tlu^ floor of the meatus aensticus iuternus near the posterior surface of the pyramid (see p. 850), 
thence passes horizontally lateralward , after a short course bends around at a right angle, 
forming the geniculum canalis facialis, and from this point passes horizontally hat^kward and 
lateralward and tlion downward. In doing so it lies close to the mastoid wall of the cavity of 
the tympanum and there forms the prominentia canalis facialis (see Figs. 951, 961, 965 and 
966). It runs at first dost! beneath the facies anterior pyramidis, then betweeu the fenestra 
vestibuli and the prominentia canalis semicircularis lateralis, then behind the ominentiapyramidalis 
to terminate in the foramen sti/lomastoideum. From the geniculum (*analis facialis which, in 
the new-born (Fig. 17) lies free upon the anterior surface of the pyramid, a short canal passes 
medianward and forward to the hiatus canalis facialis (0. T. hiatus Fjillopii) (for the r. petrosus 
superfie. a. meiiing. ined.; n. petrosus superfieialis major); another very delicate canal runs to 
the upper part of the canalitudus tympanicus (for the ramus anastom. plexus tympanici) ; behind 
the eminentia pyramidalis a little lateral braiieh is given off to enter this eminence (for the n. 
stapcdieiis) and below it arises the canaliculus chordae tytnpani (see Fig. 946) wliicli leads 
into the middle eiir, :iiid receives the can;di<-ulus masb'idi'us for tlu' raniiis auricidaris n. vagi 
(s. Fig. 836). 

The canaliculus tympanicus (below for the a. tympanu^i inferior, above for the a. tym- 
panica superior; besides fin* the n. tympanicus and n. petrosus superfieialis minor) begins with 
an aperiura inferior in the depth of the fossula petrosa, arrives in tlie cavum tympani on 
its inferior wall, runs over the promoutorium in tlie sulcus promontorii, perforates the root of 
the processus cochlea riformis and then passes in a tairved direction in the bone, forward and 
upward to the aperiura superior cancUiculi tympanici on the upper surface of the pyramid; 
in this upper part it receives a delicate canal coming from the geniculum canalis hicialis. 
(See above.) 
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14. Right temporal bone, os lemporale, at the 7‘'> or 8"' 

year of life, seen from without and somewhat from below. 

(The pars tympaiiica has boon sIk'IUmI oat and drawn soparatoly in tlio lowiw part <>f the 
figure; on the riglit it is st't'n I'nan Ihc tailsido, on tlx- Irft rrniii williiii.) 

The canalicuU caroticotympanici (for the r. (•ai()tict'tynij)aiu<-us a. carotis intt'rnao; 
nn. caroticotympanioi sujH'rior at inferior) usually two in iiuinber, are opening's or short canals 
which pass from the postcrioi- wall of the canalis caroticus innnediat(‘ly over the foraiiK'n 
caroticum ext-ernuni to the cavuin tyinj)ani and ojm'H in tie* lattor on its anti'ii<'r wall (st'i' 
Organ of Hearing). See Figs. 11 and 8d0. 

The pars tympailica (s('(' also Figs. 0 and Olid) a platelet of hone hollowed out hchind 
and abov(‘ in the form of a gro.oc. a nearly flat jdato in front and below, pr(‘sents normally, 
during the early years of hie, a, iion-ossi(ied i)ortion. Tlie pars tym|)aniea forms the whole 
anterior, the inferior and a part of tho posterior wall of the meatus acusticus externus as ^vf'll 
as tho porus acusticus externus. Tho posterior limb of th(^ groove lies n])on the antei’ior 
surface of the pnx*. mastoideus and often forms tliere tho so-called fissura tympanomastoidea. 
The anterior limb of tlie groove is athichod to tlie inferior margin of the squama temporalis 
just behind the fc.ssa mandihularis ; lateralward it, is fused for a short distaneo with the s<juama, 
but medianw'ard tbort' (‘xists between the two a. narrow platelet of bone, processus inferior 
tegrninis tympani (bigs, t) and 11), which proceeds from the anterior margin of the facies an- 
terior pyramidis and wbieb, with the pars tympanica, form tlie fissura petrotympanica [Glaseri] 
(0. T. (jlaserian fissure). The latter presents several small openings for the a. tympaniea an- 
terior, vv. tympanieae, chorda tympani and the lig. mallei anteriiis. Below, surrounding the 
root of tho styloid process from in front like a slioath, is a procoss of the iiars tvmpaiiiou 
called the vagina processus styloidei. (0. T. vaginal [(pkvss.) 

Tlie superior posterior surface of the [mrs tviiqtaiiica is smooth and contains iK'ar its 
aiitei-ior iiK'dial extremity a groove, bouiidcMl by two ridgos, tlaj sulcus tympanicus (for tin; 
membrana tympani), the plane of which looks backward, upward and median ward; at oiidi of 
tho upper angles of th(3 purs tympanica it runs out intn a small pointod extremity, tbo an- 
terior being called the spina tympayiica 7najor, the posterior, tho spina tympanica tninor. 
The space between these tw'o spines is not entirely filled up by the attachment of the jiars 
tymjianica to the squama temporalis; on the contrary, there remains an indentation called 
the incisura tympanica [Rivini] (see Organ of Hearing). See Figs. 944 and 945. 
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18. Frontal bone, os frontale, from in front. 

TIio uii])ain‘(l os froiitalc (fronlal bone) (see also Fi^-s. II), 20, 57 — CO, - CK^ 
70 — 7ll, and 7C) closes the cerebral skull in front. It has four parts, the nnpairtid stjn(un(i 
frontalis and pars nasalis, and the itaired partes orhitales. (For -develop, see p. CO.) 

The squama frontalis (see also Fi^s. 10, 20, 57 — CO, and C3 — C8) is curved sa^ittally 
and transversidy so as to l)o convex in front. Its larjfcst posterior serrated margin, maryo 
parietalis, unites with the frontal margin of the parieOd bone to form the sutura coronalis. 
The inferior boundary is formed in the middh' by th(‘ pars nasalis, lutorul from this on each 
side by the margo supraorbitalis ; the latter runs dul lairralward into iho proc. zygomalicus, 
which unites, by means of a rough surfat^e, witli IIk* |moc. frontosplnm. of the zygomatic bone 
to form the sutura zyyomatico frontalis. 

In the medial part of tlio inargo sui>raoiliil;ilis there is wrv laivlv Idiiiid a. joianaii 
frontale (lor the a. fVeiitiilis; r. frontal, n. frontal. ); more often there is :i shallow notcli the incisura 
frontalis; luii just as o|b-u it luav l»e uh.soiit ; lateralward there lies most commuuly another 
flat notch, the incisura su[n’aoii)italis (for tlie a. supraorbit. n. supraorbit.); more rarely a foramen 
Rupraorbitale, and very rarely, neither the one nor tli<‘ otlnu-. The anterior, convex surface, 
facies frontalis^ is smooth and sometimes rarely presiuits, in tlie m(‘(lian plain', in Europeans 
at most in 7^/o of cases, signs of the sutura frontalis wliieh is always jiri'sent at birth (see 
page CD); lateralward from this on each side lii's the tuber frontale (0. 1\ frontal (inineuco) 
and lateralward from this the linea temporalis, ascends backward and upward from tlic zygomatic 
process, liounding the flat, nearly sagittally placed, facies temporalis (for the in. temporal.). 
Close to tlu' inferior border, near the median plane on each side, begins a ridge, arcus super- 
ciliaris (O. T. superciliary ridge), which ])ass(‘s upward and lateralward, flattening as it proceeds; 
the dejiH'ssed surface lying between the mediul cuds of tlicxc ridges is called tlic (/inhdla, 
Spaltoholz, Atlas. 4th ed. o 
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19. Frontal bone, os frontale, from behind. 

The coiieavo posterior smfaec of the squama frontalis (see also 64 — 68) forms a 

part of the facies cerebralis (0. T. internal surface) of the frontal bone. In tlio median piano 
in the upper part, is a shallow gi’oove, sulcus saglttalls (for the sinus sag’ittalis superior; 
falx (vrebri); out of its lower end develops a narrow, usually markedly projeetin^ sharj) rid^]^o, 
the frontal crest or crista frontalis (for the falx cerebri), which, Ijclow, forms tho anterior 
boundary of tho foraiinm eaeeum. Shallow ccrebralia and impivssiuin s dii;ilatiic are 

visible, chiefly in front, below and behind. 

The term pars nasalis (see also Figs. 18, 20, 57 — 60, and 76---78) is applied to tho 
part projecting somewhat from tho inferior margin of the sejuama frontalis in the middle; it 
separates tho two ])artes orhitales from one another. In front it is T)ounded by tho slightly 
serrated niargo nasalis, to which the nasal l)ono is atta(die<l on each sidf^ (sutura naso frontalis) ; 
immediately adjacent is attached tho proe. frontalis maxillae (sutura frontomaxillaris). The 
posterior free margin is the anterior part of the indsura ethmoidalis ; it unites with the 
anterior margin of the lamina eribrosa oss. ethmoidalis and forms a [tart of the sutura fronto- 
ethmoidalis. Obli(|uely downward and forward from tho inferior rough surface projeets the 
spina frontalis (0. T. nasal spine). It is rough in front for the further attachment of the 
nasal hones Jind of the frontal processes of tlio maxillae; its posterior, partly smooth, partly 
rough, surface is applied mediaiiward to tbo crista galliand lamina porpendicularis oss. ethmoidalis, 
latoralAvard to the medial wall of tho ethmoidal labyrinth; between these the posterior surface 
helps h* form also tho anterior wall of the nasal cavity. On the upper surface, close behind 
the iiil('ii(»r extremity of the crista fr«)ntiilis, lies the entrance (usually formed by the fi'ontal 
bone alone) to tho foramen caecum, a canal wliieh grows smaller as it di sccud and ends 
blindly in the apex of the spina frontalis; it contains a process of the dura matoi-. 
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20. Frontal bone, os frontale, from below. 

The partes orbitales (see also Fig’s. 11), (35- (>s. ami 70 75) pass at a right angle 
from the inferior margin of the stjunma frontalis haelovaid ami an' sojiuratod I'rom one another 
by the quadrangular incisxira ethmoidalis cutting in from la'liiml. 'I'Ik' anlt iior boundary is 
formed by the margo supraorhitalis ; the lateral hy processus zygotnatlais. Tin- |)osterior 
margin is slightly serrated medianward l<*r uiii(»n witli the ala parva oss. s[)ii('m.i(l., and is 
continuous lateralward toward the proc. zygomat. with a triangular rough surface lor contact 
with the margo frontalis of the ala mngna oss. sphenoid, (suixira sphenofrontal i s) ; Ixdiind this 
surface lies a variable, narrow, si('kic-slia|K'd, simM.tb lirbl, wliidi abrng wliicb tlir ala jiarvacss. 
sphenoid, helps to form the iniddb* fossa of tlu' skull. Tlu' im'dial bordi'r, bounding tlu' iiicisura 
ethmoidalis, is only slightly rough ami lonus with llio lati'cal margin of llu' lamina cribrosa 
oss. ethmoid, a part of the sutnra frontoethnioidalis. ikirailel to this margin a rough ridge 
runs lateralward to whieh are attached in front tin* os lacriinale by the sutura frontolaa'imalis, 
behind the lamina papyracea oss. ctlimoid. hy a part of the siitura fronioethmoidalls. Tlie 
oblong Held lying between this ridge and the me<lial border is irn'gidarlv dividerl by thin 
transverse ridges, lies upon the upper surface of the ethmoidal labviiidb ami |)ivs('nts bulgings 
due to the ccllulae ethmoidales which extend into it; two groove's, nnming iroiitally, form with 
corresponding gi-oovos of the ethmoidal labyrintb tlie foraoivn ethmoidale anterius (for the 
a. ('tlimoid. ant.; ii. otbmoid. ant.) and the foramen ethmoidale posteriiis (for the a. ethmoid, 

poster.; n. ethmoid, poster.; rr. orbital gangl. s{)lieno|)alat.). The inf'rior surface of the pars 

orbit,, facies orhitalis, is smooth and prosents noar its media! antorior angb' a small doprossioii, 
the fovea troMearis (and oeeasionally ]>osteriorly near it a small spur, sjjina trochlear is) (for 
the trochlea m. obliqui oenli super.); in the lateral portion, bounded in front hy tla- margo 

supraorbit., latcralwai’d hy tlu' pi-oc. zygomat., lies the fossa glandulae lacrimalis (for tho 

glaiidula laciim. sup.). The upju'r snrfaecy facies cerehralis, presents strong juga cerehralia 
and impressiones digitatae. At tho junction of tlie partes orbitah-s Avitb tlio s(iuama frontalis 
the hone contains within, it, tho simis frontales or frontal sinuses (so.' also I'ig. .o(i7 ). oavitic's 
between the plates of the partes orbitales and tho squama of \arving width and limMl by nm- 
eous membrane. They arc subdivided hy the septum simium frontalixmi, wliieh usually diverges 
somewhat from the median plane; tlie entrances lie in the anterior medial angles of the partes 
orbitales; the sinus frontaios aro occasionally thougii vory rao'ly ab.^ont on one or both sides. 
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21. Right parietal bone, os parietale, from without. 


The os paiietalo (parietal hone) (sot' ;tlso Fiijs. hi, hs. (i;! - 68 ) is paired and 
helps to form tiio roof mid lab'rttl wall of tin' sKnll. U is n (|iiii(lr;iiii:-ular, flat, sauoor-shapod 
bono with an oxlt'riiid. oniivox facies parietalis jiinl an inlmial. onnvaoo facies ce^'chralis, 
(For the devt'Iop. set' p. ()',).) 

Tlio l)one has fnnr maru-iiis, and fair aii.n'lfs. Tlic pKstt'rini* tonvt'x inari^dn, niargo 
occipitalis, is deeply sorratod and nnilt's willi (lie in;ii^-«t lamlttlttidi'us oss. oceip. to form the 
sutura lambdoidea. The inli'iinr mar^-in, nmrgo stiiianiosus , is eoneavt' and bevelled from 
without; it is attached to (he min-go p:ii-iet:d. mss. (einpor. (sutura squamosa). The anterior, 
slijifhtly coneavo mar^^in, margo frontalis, is serratt'd and unitt's with (he inarM-o iiarietal. oss. 
front, to form the sutura coronalis, and the upper straio'ht, markt'dly st'ri-att'd inarpn, niargo 
sagittalis, forms with the same margin of tht' opposih' parietal Itont' the sutura sagittalis. 
The anterior superior angle, angulus frontalis, lies in the initldle n\' [hr sutura coronalis md 
adjoins the frontal bone; the posterior su|)erior angulus orcipitalis, adjoins thi' n]i|)er extre- 
mity of the stpiania o('ei()italis. The po.sterior inf'rior angle, angulus mastoideus, is inserted 
in the ineisura jian’etal. ess, tempor. and forms there with the upper margin of the pars 
mastoid, oss. tempor., (h.' sutura parietomastoidea. TIk' anh'rior inferior angle, angulus 
sphenoidalis , is hevelf'd fiom witliMut, altaelied to tin' mignl. pariet. of the ala inagna oss. 
sphenoid, and (onns wiili (Ids the sufinri sphenoparietaUs. 
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22. Right parietal bone, os paHefale, from within. 

Tlir facies parietaUs (see 21, o7. oS aixl is inniv nr less nuirkcdly Imluvd 
out in till' iiiiddlo; tliis ])roj(‘('tion is cnlltMl (hr iulter jiarntulc. Ildnu it runs llm lined 
temporalis inferior, convex nbovc. widcli l»ci:iiis ;it tlx' iinirgo frontjilis ns :i cuntiniiatiMii (.f 
the linoa tcmpornlis css. IVonlidis and < 4 ’"cs ever at tlx' iuiniilns inasteidt's iiiti* the linra 
temporiilis css. temporalis: it itstdf and tlx‘ Held hnx'atli origin to the m. temporalis. 
More cr h'ss eciieentric with it runs generally a le^s wwwkcii linea temporalis superior, whieli 

ends at the margo oecipitalis; to it is attaelxMl the fascia temporalis. Close to the margo 

sagittalis there is very often, in the posterior thinl. an (qH'iiing, tlx' foramen parietale (for 
the r. mcningons a. occipitalis, emissarium jiariidalei. 

On the fades cerebralis (see also Figs. 64— (i'^i idnng the nuirgo .-jigittidis runs ii, 
groove, eoinpleted by apposition Avith the ])ari(‘tal hont' cf the ctlier side, the sulcus sagittalis 
(for the sinus sagittalis sup.; falx eerebri), into wlu<*li tlie foranuMi parietale nsnally opens. 

Over the inner surface cf the angnlns mashdd. runs a. short lircad flat groove, the sulcus 

transversus (0. goMivc for lateral sinus) (for the sinus transvers.). At the angnlns sf)henoid. 
is found a deep suleu.s arteriesns Avhieh undergoes tree- like; hranehiiig njiward, close in front 
of the angnlns inastoidens is ;i seecnd less branched ; both form sciiietimes, for a short distance, 
an actual canal, for branches cf tlie jt. mening. med. In addition tlie facies ecrebralis presents 
impressiones digitatae and juga cerehralia and also frequcmtly, especially in older peoph*, 
near the snlens sagittalis, foveolae grnnulares [Pacchioni] (0. T. Paeehicnian depressions) (for 
the grannlationes arachnoideales [Pacelmnii ]). (‘<»rrespcnding to the tuber parietale tliere is, 
on the inner surface, a depression, fossa parietaUs, in th(; region of which the hone is thinned. 
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From within. From without. 

Eadi labyrinthus ethmoldalis (0. T. lateral mass of ethmoid) (sir nlsu I’igs. ‘J l. 
67, 68, 70, 72, 74 — 78, 567) is nldniig nnd lioxa^oiinl in shape, and is roiiiKicti'd only ahovo 
and inodianward with the lateral Imnlrr of the lamina erihrosa. Inside it is divided by delieaie 
platelets of hone into tlu' iiuniei-ous cellulae ethmoidales (etlunoid eells) lined hy mucous mem- 
hrane and coininuniciitin^ with each other. These gradually grow larger in the course of 
dcvelo[»mei]t, so that th(!y iiiially ])roject beyond tlio limits of the ethmoid hone. Tlu'y consist 
of fully formed hone tissue oidv .<n the medial surface, and are on the lateral surliu^e for the 
most part enclosed by tin- walls of the ('thiuoid: otherwise they project against neighboring 
bones, or into them; thus in Iho isolat<“d hour tliey |)art]y opon and hocoine closed eavitirs 
only by tlie aitiiebment of adjacent honos; in front Hie pars nasalis oss. frontalis and jure, 
frontalis maxillae, lateral ward by the os lacrimale and corpus maxillae, behind by the proe. 
orbitalis oss. palatini, corpus oss. splicnoidalis and conchac sphenoidales, above by the pars 
orbitalLs oss. fronlalis; sjuvad out on the latter siirfaci' of union are the foramen cthnwidale 
anterius (for Hic a. ethmoid, ant.; n. idlimoid. ant.) and the foramen ethmoidale posterius 
(for the a. ctlmioid. post., n. etlmioid. jiost., rr. orhil. gangl. s)»li(>nopalat.) (si'o also p. ID). 
The lateral wall of the labyrinth, lamina pop j/raerd (O. T. os |ilaimm), is ohlong, quadrangular, 
and unites in front with tlie os lacrimale, hdow with tlu' corpus maxillae (sutura ethmoideo- 
maxillaris), lidund w ith the pror. or))ital. oss. |»ala(.. ( fiutnra palatoethmoidalis) and the corpus 
oss. sjilieuoid. (sutura .sphenuethmoidalis), ahovc witli the pars orbital, oss. front, (sutura 
frontoethmoidalis). Tlie medial wall is vertical, is very rougli, and imidi })(‘iforatcd jircsentiug 
small vertical slits for the an. olfaetorii. Its anterior margin is attached to the posterior 
surface of the s])iiia frontalis oss. frontalis, its posterior border to the anterior surface of the 
coneha spbenoidalis ; the inferior thickmied border hangs down free*, bonds around somewhat 
latcralward, and thus forms tli(> coneha nasalis media (middle turbinated bone); above this in 
the posterior part is a deep notch (nicaius nasi superior, upiior nasal passage) and above this 
a similar, concha-like ])late of bone, hciit so as to he convex medianward, the concha nasalis 
superior (superior turliinated hone); lurtlii'r backward and upward lies usually still aiiotlici- 
turbinated bone, the concha nasalis suprema [Santorini], separated from the preceding hy a 
groove, the recessus sphenoethmoidalis. Lateralward from the anterior extremity of th(‘ concha 
media, a sickle-shaped jirocess, the processus undnatus (0. T. unciform process), directed back- 
ward, hccomcs separated from the inferior wall : at its extn'mity it rolls around latcralward, 
and lielow or behind this place unites with the pror'. ctlinioirialis concliac nasalis inferioris (scr> 

also Figs. 70 and 77). 
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27. Ethmoid bone, os ethmoidale, lamina perpendicularis, 

from the left. 

Hk' lamina pcrdcndlcularls (*r pcrpmdicular plate (son nlso l-'li^s. lO;. ilT, lis, 78, 567 and 
‘l7‘.li is (|Uiulr;iiiL;iil;ir with uiitMjiiiil sides; ;it its ii|»|i<'r hnrder in tho iiKMliaii plane it is in largo 
part united te the iiderior siirliiee (»!’ the kiiiiiiia erihrns.i: it hangs down perdendinnlarl)’ and 
|Ve(' h<'t\V('eii tin' twe hihvriiiths and thus I'emis a part <>!' tlu' heiiv nasal si'jdiiiii. At its 
upi)er margin it presents small grooves whieli are eontinnations of the medial I'eramina of the 
lamina erihrosa for the im. olfaetorii. The u[)i)(*r border is attaelu'd in front t(» the posterior 
surface of th(' spina frontalis ess. IVeiitalis (sutura frontoethmoidalis) ; the peslerior margin 
mutes with the crista sjiluMieidalis ess. sjihenoidalis (sutura spheuoethmoidalis), the iiderier 
with the aiiterier margin ef the vemer, the antorier with tin' eartilagiiiens nasal septum. 

Deviations of lln* lamina jierpeiidicadaris as a whel(' er in single spots from the median 
plaiu' an' very frequent. 



!>oib''8 of tlie Skull. 



Ijabyrinthus etbmoldalis (medial surface) 


Processus lacrlmaUs conchae iiasalis Inferiorla 
/ Processus uncinatus ossts eilimoidalis 


Processus etlmioidfUis conchae tiasnUa ififerioris 


Processus etfemoidalis 


Processus laorlmtlls 


Processus msEil laris 


28 and 29. Right inferior turbinated bone, 

concha nasalis inferior. 


Fig. 28 above^ from within. Fig. 29 below, from without. 


Tbo concha nasalis inferior (inferior turbinated hone) (si n ;ilsn Kii;-. 7(i, 7b, 77 nud 507) 
is paired; it lies on eaeli side in the lower part of the lateral vvull of the nasal cavity and is 
placed sagittally in its longest diameter. It is oblong, very porous, bent so as to he convex 
medianward, and hangs downward as a free mass from its n])p<M- attached margin. Tlu' inferior 
border is much thickened and lateralward somewhat rnll. d. The upper thinner margin is 
attached in front to the crista conchalis maxillae and giv<'s oil* dose behind this p(»int the 
processus lacrimalis, directed obliquely upward and forward, which unites with the inferior 
margin of the os lacrimale (sutura lacrimoconchalis) and helps th<5 suleus lacrimalis maxilhio 
(see p. ilO) to complete the canalis nasolacrimalis. Somewhat luiiher l)ackward tlui broad 
processus maxillaris projects lateralward and downward, so as !<» lie on the inferior cirenm- 
ference of the hiatus maxillaris; above this hn)a(l ,-s arises the narrower, more irregular 
processus ethmoidalis which passes upward to nnito wilh Ihe processus nncinatns oss. ethmoi- 
dalis. 'I'lie |)osterior part of the upper margin is attadicd to tie* erista <*onehali8 

088 . palatini. (I’or development see p. 70.) 
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30 and 31. Right lachrymal bone, os lacrimale. 

From without. From within. 

Tlie 08 lacrlmale (lachrymal bone) (seo also 70—72, 70 and 77) is a paired, 
oblong, quadrangular, thin ])latelet of bone, the size of a finger nail, and li(\s in the anterior 
part of the medial wall of the orbit. The upper margin unites with the pars orbitalis oss. fron- 
Uilia (mtura frontolacrmalis) (s. p. 19); the iMjsterior margin with the anterior border of the 
lamina papyra(‘ea oss. othmoidalis; the inferior margin behind with the medial margin of the facies 
orbitiilis of the corpus maxillae (sutura lacrimomaxillaris), in front with the proc. lacrimalis 
eoncha(‘ nasalis inferioris (sutura lacrinioconchalis) ; the anterior margin with the margo 
lacrimalis of the proc. frontalis maxillae (sutura lacrimomaxillaris). The medial surface is 
tolerably flat, lies directly on the ant<u*ior part of tlie lateral Avail of the ethmoidal labyrinth 
and fomis the lateral wall of the anterior ethmoidal cells; the lateral surface is divid(Hl by a 
crest extending from above doAvnvvard, the crista lacrimalis posterior (0. T. lachrymal crest) 
{for the origin of the pars lacrimaUs m. orbicularis ocaili), into a larger posterior level area 
and a smaller anterior concave area, sulcus lacrimalis; the latter forms Avith the sulcus 
lacrimalis of the proc. frontalis maxilla, the fossa sacci lacrimalis (for the sacciis lacrimalis). 
From the inferior extremity of the crista lacrimalis posterior proceeds the someAvhat variable 
hamulus lacrimalis (0. T. hamular process) lateralward, forward and doAvmward ; it is inserted 
in the incisura lacuhnalis on the medial anterior margin of the orbital surface of the body 
of the maxilla. (For development see p. 70.) 



Bones of the Skull. 


27 


Union with the 
pars nasalis ossis frontalis 

r n 



Processus zygomaticus ! 
maxillae 

Corpus maxillae 


32 and 33. Right nasal bone, os male. 

From without. From within. 

The os iiasale (nasal bone) (sec also Figs. 59, 60, 70, 76 — 78) is paired and forms 
with that of the other side the root of the nose and the upper part of the hack of the nose. 
It is a small, ohlong, quadrangular hone thicker and narrower above, thinner and broader 
below. The nasal bones of the two sides are attached to one another by their medial, slightly 
serrated borders to form the suiura internasalis ; the upper serrated border unites with the 
margo nasalis of the pars nasalis oss. frontalis to form the suiura naso frontalis ; the lateral, 
somewhat bevelled margin forms with the anterior margin of the processus frontiilis maxillae 
the suiura nasomaxillaris ; the inferior, bevelled, irregularly serrated margin unites with the 
lateral nasal cartilage and projects somewhat in front of it, see Figs. 977 and 980; in the 
macerated skull, however, it lies free and helps to bound tlie apertura piriformis. The anterior 
surfece is smooth and usually slightly curved like a saddle. The posterior surface in its upper 
portion is attached from in front to the spina frontalis oss. frontalis; in its lower portion it 
is smooth and helps to form the bony part of the anterior wall of the nasal cavity; tlicre is 
seen also the sulcus ethmoidalis (0. T. groove for nasal nerve) (for the n. ethmoidalis anterior). 
The nasal bone is olten perforated by one or several small openings foramina nasalia, for 
blood-vessels. (For development see p. 70.) 



28 


Bones of tho Skull. 



^Ala yomerls 


Groove for the 
attachment of 
the lamina 
perpendicularis 
ossis ethmoidalia 
and the cartilago 
septi nasi 


ProoeuQs palatinus maxillae 


34 and 35. Plough -share bone, vomer. 

From the left. From in front. 

Tho vomer (plough- share hone) (seo also 78 and 979) is an unpaired, eblong, 
quadrangular, flat hone which lies in tho median piano and forms tho posterior part of the 
nasal septum. It is usually bent somewhat to one side, but never at its posterior margin. 
Its upper margin is broad and is split into two thick laterally directed leaves (alae vomeris)^ 
each of which is attached by its free margin to the proc. vaginalis of the proc. pterygoideiis 
OSS. sphonoidales and to tho proc. sphenoidalis oss. palatini. Tho two wings of tho vomer leave 
a groove between them in which is placed the rostrum spluaioidale. The posterior margin is 
smooth, thin and lies free. Tho inferior margin is sharp and serrated, and adjoins tho cristii 
nasalis of the united palate bones and upper jaw bones. The anterior margin , which is also 
the upper, is somewhat thickened and hollowed out to form a groove; it unites behind with 
the inferior margin of the perpendicular plate of the ethmoid bone, in front with tho cartilaginous 
nasal septum (see Fig. 979). (For development see p. 70.) 
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36. Right upper jaw bone, maxilla, from without. 

Tlio maxilla (0. T. sKpcnor maxillary hone) (sco itlso Fi^\s. 87, 38, hi — 62, 69 — 78) 
is paired, lies in the uitptM* ;iiiiriior part of the facial sknll and is divisible into a corpus or 
body and four processes of wliidi two the processus frontalis iind processus zygomaticus, 
belong' to the upper part, while tlu* two others, the processus alveolaris and tlie 2 ^'f'ocessus 
palatinus, belonj.? to the lower part. (For development sue |». 7n.) 

The corpus or body (see also Fi<;'s. 87, 88, 87 (It) and b'.) 78) is (jiiadi-an^ular in 

shape and contains within it a lar^e cavity, sinus maxillaris, .set; Fijr. bti? ((). T, iiniruin of 
Highmoore) lined by nmcous inenihraiic, tliu <‘ntr<inc(> to ivhich, hiatus maxillaris, is situated 
on the nasal surface. The upjHM* surface, facies orhitalis (planum orbitale) is smooth, trian- 
gular, directed obliquely forw’ard, outw’ard and downward and forms the door of the orbit; its 
medial hordtu* unites behind wdth the lamina papyract'a, oss. ethmoid, (sutura ethmoideomaxillaris), 
in front Avith the lachrymal bone (sutura lacrimomaxillaris) ; the anterior hordt;r is smooth 
median ward, lying free tis the margo infraorbitalis, wliile hitenthva rd it is st'rratcd and goes 
over into tin; proc. zygomatiens; the posterior border is for the most part smooth, lies free, 
and forms Aviih the inferior margin of the orbital surface (»f the large wing of the sphmioid 
running [larallel to it, the fissura orhitalis inferior (for the a. infraorldt., v. nphthalm. inf.; 
nn. zygornat. , infraorhit.). From this point forward on the ujiper snrl'ace uxli'iids a groovi; 
(sulcus infraorbitalis) elosed by perio.stenm, which gradually becomes deeper and is eontimuMl 
into the canalis infraorbitalis (both for tin; a. infraorhit.); n. infraorhit.): branching olT from 
this are the very minute canales aveolares (for tin; aa. alveol. sup. aiit.; rr. alvuf.l. Mij). mr- 
dius et anteriores n. infraorhit.), which run witliin th(‘ anterior wall of ihr bodv o| (lie boni-. 
Upon and beneath the posterior medial angle of the fa<*ies orhitalis is attached tin; proe. <Tbi(al. 
oss. palat. (sutura palatomaxillaris). The posterior surface facies infratemporalis ((). T. 
zygomatic surfacui. looks into tin' fossa infratemporalis and pterygopalatina , is slightly rough, 
often bulged out (tuber maxillarc) and there gives origin to parts of the mm. ptcrygoidi; 
it presents from two to three small openings, foramina alveolariu , whidi f'ad into canals 
jmssing forward, the canales alveolares (O. T. posterior dental canals) Im- the a. alvcid. sup. 
post.; nn. alveol. sup.) Avliidi run forward in the lateral wall and aiv counuctud with the an- 
terior canales alvcolan s. ddu' anterior surface, facies anterior ((). T. oxlcru.d or facial surface), 
presents above the foramen infraorbitale, the opening of exit of the canalis infraorhit. ; beneath 
it a variable (bqirossion, fossa canina (for tbu m. eaiiinus). There arise also in front several 
muscles, the e;i])ut inlTaorbit. in. quadrat, labii >up., m. iiasalis, m. incisivus, m. buccinat. 
Medianwnrd Hk' facies anterior runs out into .i di.irp uiargiu, tin* inclsura nasalis. 
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37. Right upper jaw bone, maxilla, from within. 

The /ttcies nasalis of the corpus maxillae (see also Figs. 76 and 77) is placed sagittally 
and helps to Ibriii the lateral wall of the nasal cavity. A largo opening in it, the hiatus 
maxillaris, loads into the sinus maxillaris (0. T. antrum of Highmore). The slightly rough 
field behind th(^ hiatus has attached to it the facies maxillaris of tlie pars pcrpondicularis oss. 
palatini and presents usually a smooth perpendicular groove for the completion of the canalis 
pterygopnlatinus, occasionally also of the (tanalis palutinus; the urea behind this groove serves for 
apposition with the proc. i)yraiiiidalis oss. palatini. In front ol‘ the Ijiatus in the upper paj*t 
passing downward from the posterior margin of the ])roc. frontalis is the sulcus lacrmialis 
which is (dosed to form the canalis nasolacrimalis (0. T. lachiyinal groove) hy the attachment 
to it medianward of the os lacrimale above and tlie proc. lacrimal is conchae nasalis inferioris 
below. See Figs. 29 and dl. In iVont of this tin; crista conchalis (for union with the upper 
border of the concha nasalis iiderior) runs approximately horizontally forward. The anterior 
margin, incisura nasalis, heliis to bound tin; apertura piriformis. 

The processus frontalis (0. T. nasal process) (see also Figs. 86, 57—60, 69 — 72, 76 
and 77) ascends in front from the upper margin of the hicies nasalis ainl facies anterior. Its 
upper, thick, serrated margin lies upon the pars nasalis oss. fronhilis (sutura frontomaxillaris) ; 
the anterior, sharp, sligthlv serrated margin unites with the os nasalis (sutura nasomaxillaris). 
The posterior broad margin presents a groove, sulcus lacrimalis, which leads downward on 
tin; facies nasalis of the body (vide supra); it is bounded medianward by the lacrimalis, 

to which is attii(;hed the anterior margin of the laclirymal bone (sutura lacnmomaxillaris) ; 
latoralward hy the slight crista lacrimalis anterior, whieli goes over into the margo infra- 
orbitalis; Ixdiind this point of transition is situated the incisura lacrimalis, of variable depth, 
in which is placed the hamulus lacrimalis oss. lacrimalis. The lateral surlace is smooth; on 
th(^ medial, running from behind forward, is the crista ethmoidalis (lnj- ap|;(»sition with the 
anh'rior extremity of the medial surface of the labyrinth). 

The short, broad processus zygomaticus (0. malar process) (sec also I’igs. 36, 
59, 60 and 71 — 74) proceeds from the lateral ujiper angle of the body of the upper jaw an(i 
is generally hollowed out inside for a bulging of the sinus maxillaris. Its surface is rough, 
soim^tiuK's ineoinplete, nanudy when the sinus maxillaris extends to the os zygomatienm, and 
unites witli tlio (*s /.ygoinati<'um to t<'rm tlio sutura zygomatico -maxillaris. 
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38. The two upper jaw bones, maxillae, united, from below. 

The processus palatiiius (s(‘o akso Fig’s. ^57, 61, 62, 76 — 78 and 567 is a transversely 
placed plate of bone wldcli goes off medianward from the inferior margin of the facies nasalis 
and helps to form the bony septum between the nasal and the buccal cavity. At tlie medial 
rough margin the two maxillae unite with one another to form sxitura 'palatina mediana ; 
above the same on each maxilla runs ;i, ridgi*, ansta nasaJis, tin* unidu of Hk' iwd ridges 
serving for the attachment of the vomer uiid ilie curtilage oftlH' st jdimi ol tin' nose. (See also 
Fig. 979.) The posterior nuirgin lies on the anterior border of tlii' pio’s liori/oiitalis oss. [la- 
latini (sutura palatina transversa). The upper surface is smooih and sligldlv eoncavo in 
frontal direction; the inferior surhice is rougln'r ami presi'ids mar llu' poslerior ('xtremity 
usually two sulci palatini (for the branelies of tlie a. jinlatina major) bounded by small ridges, 
spinae palatinae. 

The processus alveolaris (see also Figs. 36, 37, 57—62, 67—70 and 507) is (h'[K'n- 
d('nt in its development on that of the teeth and extends downward like an arch convex in 
front and externally, concavi' ht'hind and internally, from the lower margin ol‘ tlu' body; it 
forms together with tlie other maxilla a half elliptical arcli. The broader, fro(', iiderior margin, 
limbus alveolaris, contains eight touth cavities, alveoli dentales, winch ait' sepaiatt'd from oiu'. 
another hy the septa inter alveolaria; they have wide mouths and grow narrowt'i* in tin' (h'pth; 
they are exact impressions of the corresponding roots of the teeth. The anterior surface of the 
proc. alveolaris presents oblong projections, juga alveolaria, cori’txs ponding to the anterior five 
alveoli. The portion of the bone lying most medianward including th(' most anti'rior two (in- 
cisor-teeth) alveoli represents what is in the fxdus a spt'cial lioin' (os; incisintni) (st'i' also 
p. 70) which fuses early with the rest of the hone; n'lnains oi' Hk* sntiin' originally jiresent 
at the site of union, the sutura indsiva, are usually <iistinct in the mnvhorn, sometimes also 
in the adult; medianward they extend, arch-like, backward to an unj)aircd opening, foramen 
incisivum, situated on the inferior surface of tbe combined proex ])alatini ; from it proceeds up- 
ward the symmetrically forking canalis hiclsivus (for hranclK's of the a. ])alatina majoj-. bran- 
ches of the n. iiasopalatinus) and ends on the ni»|ier surfaet' o|‘ each pi'oe. i»alatinus by an 
opening on each side. The two proc<'s.'^lls alve(.lares unite in (ho mo'dian plane ly the .snhira 
intermaxillaris, the anterior continuation of tht* sutura, palatina im'diana ; aho\(' tliis sntiiri' 
there is continm'd f<•r^vard on (>a('h upper jaw. the crista nasalis (nasal (U’est); it is higber 
in the region of iIk' sutura intermaxillaris than it is behind and ends behind in the vomer 
and in fnuit in a projection, the spina nasalis anterior. 
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39. Right palate bone, os palatinum, from within. 

TIk' piiircd OS paint ill mil (paJate hone) (.srr ;ils(. Ki^s. lo, 41, 1)1, 62, 70 — 72 and 74—77) 
lies in the |))»steri(»r part ol‘ tlie nasjd eavitv and tlien‘ l"|•lns a part of' the floor of the same 
(of th(! hard palate) and of the lateral wall. It presents fnr . xaiiiiiiation a pars horizontalis 
and a pars perpendicular Is, (For development see p. 7U.) 

'I’Ik' pars horizontalis (0. T, horizontal plate) (set' also Fii-s. Ki, (il, (>2 and 76— 78) 
is v('ry similar to tlie proe. palatiims maxillae, onl} shorter; the upper surta<M> (y’aeies 
is smooth and slightly eoneave; the lower surface (facies palatina) (see Figs. 61 and 62), is 
somewhat rough juid pre.seiits lUhir the posterior margin a small sicklo-shapcd elevated surface 
for the altaehiuent of th(^ lu. tensor veli palatina. The anterior, slightly serrated margin lies 
on the post<‘rior Ixu-diM- ol' tlu' proe. pididlnus maxillae and forms with this the sutura pala- 
tina transrersa, '\'\u' uunlial margin unites with the corresponding border of the hone of the 
other side and lorms the posterior |»art of the sutura palatina mediana; on the upper sur- 
face of this l)order tlw‘ crista nasalis (lor union with th(‘ vouum’) prnjoefs upward and runs 
out behind into tin* spina nasalis posterior. Tlie posterior margin is smooth ami eoueavt'. 

From the lateral jiart of tlu' posterior margin |»rojeets he.ekwai-d the. strong processus 
pyramidalis (see also Figs. 40, 41, 61, 62, 69 "-70). It is more or l(‘ss inserte<l in front into 
the fissnra pterygoidea oss. sjihenoidalis, so that its posterior surface with a smooth area helps 
to complete the intmaml paid, of the fossa pterygoidi'a ; on each side of this smooth area, the 
posterior surface is |•o^lg■h ami is united with the proe. jitorygoideus. The external anteudor, 
rough surface unites with the jiostmior piirtion of tho corpus maxillae just above the eighth 
alveolus. The «Mlge between tlie posterior and the lateral surface sometimes helps, also to form 
the fossa infratcmporalis (see Fig. 70), and then possesses a smooth surface. The medial, 
smooth surface looks into the nasal cavity. The inferior surface belongs to the lower surface of 
the hard palate and contains usually three openings, of which the foramen palatinum majus 
lies furthest forward, the others, foramina palatina minora, lie further ])ack ward (see Fig. 61). 
These are tho outlets of the sulci jialatini on the hard palate (set' |). ;U ), ami also the openings 
of the eanales palatini (for the aa. palatinae major et minores ; nn. jialaliiii); they usually pierce 
the i)ro('. pyramidalis perpendicularly, hut oc(^asionally, especially tho longest of them, run 
between the plate and the upper jaw, so that there is a corresponding groove on each of tho bones. 
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40 and 41. Right palate bone, os palaiimm. 

From behind. From without. 

The pars perpeiidicalaris (0. T, (vertical plate) (see also Fi^^ 8!), 70 72 and 
74—77) ascends as a tliin leaf of bone vertically upward from the lateral margin mC the pars 
horizontalis. The medial facies nasalis is smooth and presents two ridm^os extendin^^ from 
before backward, an upper, sliorter, crista ethmoidalis (0. T. superior turbinated crest), for 
the athichmerit of tlic jtosterior, five en<l of the concha nasalis media, and a lower, crista conchalis 
(0. T, inferior turbinated crest), for uninn tvith the concha nasalis inlerior (see Fii^^ 77). The 
lateral surface, facies maxillaris, is for the most part rough and unites in front with the 
posterior, rough portion of the lacies nasalis (*orporis maxillae, so tliat it covers over a portion 
of the hiatus maxillaris from behind (see Fig. 70); it is attiiched behind to the anterior margin 
and the medial surface of the lamina medialis proc. pterygoidoi oss. sphenoidalis. BetAvoen 
two areas, extending from above downwards, is tlie smooth, slialloAV sulcus pterygojmlatinus. 
Through the attcichment of the lateral surface to tlie two bones mentioned this forms together 
Avith the sulcus pterygopalat. of the proc, ptcryg. oss. sphenoidalis and a groove on tlie upper 
jaAv bone, above, the fossa pterygopalatina, open lateralward (for the aa. maxill. int., palat. 
dcsccudens, sphenopalat. ; nn. maxillaris zygornat., sphcnopalat., alveol. sup., infraorbit.; rr. 
alveolares superiores posteriores, gaiigl. sphenopalat.), below, tlio canalis pterygopalatinus (0. T. 
posterior palatine canal) (for tbo a. palat. descendens; nn. palat., rr. nasal, post. inf. gangl. 
sphenopalat.), closed also externally by the proc. pterygoidens oss. sphenoid, and tbo upper jaw; 
it is continued below into the canales palatini (see p. 32) (for the aa. palatinae major et 
minores; nn. palat.) Avhich usually run in the proc. pyramidal is alone. From the ui)per margin 
of the pars perpend icularis extend tAA^o processes, the processus sphenoidalis bent somewhat 
hackAvard and markedly medianward, which lies on the inferior suHace of the body of the 
sphenoid and on the ala vomeris, and the processus orbitalis forAvard and someAvhat lateralward. 
The latter is bulged out and contains a small cavity, the posterior part of a posterior ethmoidal 
cell which projects into the proc. orbitelis. Its lateral, upper, smooth surface forms the most 
posterior part of the floor of tlie orbit (see Fig. 70); in front and below it meets the facies 
orbitalis coi’poris maxillae (sutura palatomaxillaris), in front and above the lamina papyracca 
oss. ethmoid, (suiu/ra palatoethmoidalis), behind, and above the anterior margin of the lateral 
surface of the body of the sphenoid (sutura sphenoorhitalis) ; behind and below it lies free 
and helps in part to form the medial portion of the fissura orbitalis inferior, in ])art it looks 
into the fossa pterygopalatina. Between the proc. sphenoid, and tlio juoc. oiliital. lios the 
incisura sphenopalatina, which is closed by the attachment of the bone to the uiub r surface 
of the body of the sphenoid forming the foramen sphenopalatinum (for the a. si»bru(,|);il;it. ; 
IT. nasal, poster, super, lateral et medial, gangl. sphenopalat). 

Spalteholz, Atlas. 4th ed. 
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42 and 43. Right yoke bone, o% zygorniicum. 

From without. From within. 


The OS zygomaticiim or yoke bone (0. T. malar hone) (see also Fig’. 57— 62 ami 71—74), 
is pairt'd and lies in the lateral part of the facial skull. It has three siirtaces. The laterally 
directed facies malaris is quadrangular, fairly smooth, markedly convex and presents the 
foramen zygomaticofaciale (0. T. malar foramen). The concave facies orhitalis, directed 
iiU'diaiiward and forward, helps to form the lateral and inferior wall of the orhit and meetvS 
the facies malaris, forming a markedly curved concave margin, winch below completes the 
maryo infraorhitalis, and above forms the lateral margin of the aditus orhitac. The medial 
inferior margin of the facies orhitalis unites with the lateral angle of the facies orhitalis cor- 
poris maxillae (sutura zygomaticomaxillaris) and I'orms in half the cases the lateral boundai’y 
of the iissiira orhitalis inferior, see Fig. 73; the medial upper margin lies upon the margo 
zygomaticiis of the ala iiiagna oss. sphenoidalis isntiira sphenozygomatica). On the facii's 
orhitalis can he seen the single or double foramen zygomaticoorbitale (0. T. temporo-malar 
canals), the entrance to a canal bifurcating in the bone (sometimes double from the beginning), 
the divisions of which perforate the hone and end on the facies malaris in the foramen 
zygomaticofaciale and the facies temj)oralis in the foramen zygomaticotemporal e (for the r. 
zygomaticofacialis and r. zygomaticotemporalis n. zygomatici). The facies temporalis looks down- 
ward and mediaiiward, is curved so as to ho markedly concave and forms the anterior part of 
the fossa temporalis. Here the foramen zygomaticotemporale is visible mediaiiward ; it adjoins 
a rough surface for broad union with the proc. zygomaticiis corporis maxillae (sutura 
zygomaticomaxillaris). Sometimes the sinus maxillaris extends to this surface; m tliat case 
it presents a smooth surfiice. 

At the upper angle of the facies malaris lies the processus fr onto sphenoidalis (0. T. 
frontal process), in front for union with the proc. zygomaticus oss. frontalis (sutura zygo- 
matko frontalis), behind witli the large wing of the sphenoid (idde supra). From the posterior 
angle of the hone goes off the slim processus tomporalis (0. T. zygomatic process), whidi 
unites with the proc. zygomaticiis oss. temporalis by a serrated suture (sutura zygomatico- 
temporalis) to form the arcus zygomaticus, (For development see p. 70.) 
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44. Lower jaw bone, mandibula, iVom below. 
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45. Lower jaw bone, mandibula, right half, from without. 

The mandibula (loiver jaw hone), (0. T. inferior maxillaiy) (see also Figs. 44, 46—52, 
57—60, 67 and 68) is unpaired and forms the inferior anterior part of the facial skidl. It consists 
of the paraholically curved corpus, and two rami, whieli ascend from the ends of the i!orpus. 
(For development see p. 71.) 

The corpus maiidlbulae (body of lower jaw) (see also Figs. 44, 46—52, 57—60, 67 
and 68) consists originally of two halves nnited with one another in the median plane, the 
nnion taking place in the first or second year of life. The point of union is often indicated 
hy a groove. Eacli half represents a mass of hone which is liigher than it is thick, and curved 
in front so as to lie markedly convex externally. Its inferior margin, basis mandibulae, is 
somewhat thickened and rounded; close above this, near the median plane, is situated the 
somewhat roll-shaped, transversely placed protuberantia mentalis (0. T. mental process), which, 
lateralward, runs out into the tuberculmn mentale. Somewhat lateralward and upward from 
the latter a round foramen mentale (for the a. mentalis; n. mentalis) is visible; it is usually 
situated below the alveolus of the second praemolar, about half-way between the base and 
the upper margin. Beneath it, or somewhat further back, begins the linea obliqua (0. T. ex- 
ternal oblique line) extending obliquely upward to the anterior margin of the ramus. The 
upper part of the body, pars alveolaris, dependent in development upon that of the teeth, 
is bounded above by a narrow border, the limbus alveolaris. It contains on eacli side eight, 
altogether tlien sixteen, alveoli dentales whicli are separated from one another by thin septa 
interalveolaria; the alveoli are wide at the opening and become narrower in the depth, being 
exact impressions of the roots of the teeth which they hold. Oblong projections, juga alveolaria, 
usually caused by the three anterior alveoli only, are observable on tlie outer surface. The 
medial surface of the corpus presents, close to the median plane, the single or double, short 
spina mentalis (0. T. genial tubercles) (for the mm. geniohyoid., geniogloss.) and on each side 
below it, somoAvbat lateralward, the fossa digastrica (for the m. digas tricus). 
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40 . L0W6r jclW bOHG, ynondlbulo, right half, from within. 

Above the fossa digastrica on each side begins the linea mylohyoidea (0. T, internal 
oblique line) (for the nun. mylohyoid., myloi)haryng.), which ascends obliquely backward to the 
medial surface of the ramus. Above the medial part of the latter lies the fovea sublingualis 
(0. T. sublingual fossa) (for the gland, subling.), usually distinctly marked ; beneath the lateral 
portion, often loss well indicated, the fovea submaxillaris (0. T. submaxillary fossa) (for the 
gland submax.). Extending forward and downward from tlie foramen mandibulare (see below), 
below the lateral part of the linea mylohyoidea, is the sulcus mylohyoideus (for the r. mylohyoid, 
a. alveol. inf. ; n. mylohyoid.). 

The ramus maiidibulae (0. T. perpendicular portion) (see also Figs. 44, 45 and 57 — 60) 
is a hroad plate of hone which extends from the posterior end of the body perpendiculary 
upward or obliquely backward. Its posterior, thicker margin forms with the basis corporis 
the angulus mandihulae; its anterior margin begins laterally at the posterior end of the linea 
ohliqna,. medianly at the last alveolus, with a small triangular surface on which is often visible 
the crista buccinatoria (for the m. buccinat.). The lateral surface is smooth, the medial 
presents about its middle an opening, foramen mandibulare (0. T. inferior dental foramen), 
which is hounded medianward by a small leaflet of bone, the lingula Jtiandibulae. In the 
foramen mandibulare begins the canalis mandibulae (0. T. inferior dental canal) (for the a. alveol. 
inf.; n. alveol. inf.) which extends, within the spongiosa of the bone, arch-like, downward and 
forward as far as the alveolus of the medial incisor ; it is wide as far as the foramen mentale 
through which it opens outwards ; from there medianward it is narrow ; at the foramen mandi- 
bulare the sulcus mylohyoideus (see above) also begins. The upper end of the ramus supports 
two processes separated from one another by the incisura mandibulae (0. T. sigmoid notch) ; 
the anterior, processus coronoideus, (for the insertion of tlio m. temporal.) is bent backward 
somewhat hook-like, the posterior, processus condyloideus, serves for articulation of the lower 
jaw with the rest of the skull and supports a roller-like capitulum mandibulae, covered over 
with cartilage in its anterior division, the long axis of which converges with that of the other 
side backward toward the anterior circumference of the foramen occipit. magnum. The capi- 
tulum sits upon a narrower neck, collum (proc. condyloidei) mandibulae, and this presents 
in the medial part of its anterior surface the fovea pterygoidea proc. condyloidei (for the 
attachment of the m. pterygoid, ext.). 
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48. Lower jaw bone, mandibulo, right half, 

from within, showing muscular attachments. 
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Bones of the Skull 



49. Newborn. 



50. 6—7 year old child. 


49—52. Lower jaw bones, mandibulae, 

at different ages of life, figures drawn to uniform scale. 






42 


JBruios cf tlio Skull. 



Corpus 


53 and 54. Hyoid bone, os hyoideum. 

From above. Right half, from the left. 

Tho OS hyoideum (hyoid hone) lies as an impaired, liorse-slioe-shaped hone behind 
and h(d(»w the lower jaw between the muscles, without direct connection with the other bones. 
It is divisible into a inid<ll(^ jdaco or corpus, two cornua majora and two cornua minora. 
(For development sec ]>. 71.) 

The corpus (body) is a transversely placed oblong plate with an anterior surface, bent 
so as to be convex in front and above, and a concave posterior surface. The anterior surface 
presents variably developed ridges for tlic muscular attachments, the posterior is smooth. At 
the lateral ends are small fossae, below fur union with the cornua majora, above for the 
cornua minora. 

The cornua majora aiv tliiu, laterally flattened plates of bone, longer than the body. 
They are placed horizontally or directed obliquely upward, arc united in front with the body 
by means of a narrow’ plate of cartilage or by a small joint with a joint cavity and a tight 
capsule. Behind, each ends in a small button-like projection. These merge in middle life wdth 
the corpus. 

The cornua iiiliiora are small pieces, sometimes remaining cartilaginous, w’hich are 
attached above near the point of union of the body and the cornua majora, cither by means 
of a small joint wdth joint cavity and loose capsule or by ligamentous union only. They are 
surrounded by the end of the ligamentum stylohyoideum (see Fig. 605), a thin round elastic 
fibrous ligament which extends from the processus styloideus oss. tempor. interwoven in the 
deep layer of the cervical fascia. Sometimes it contains masses of bone, the single j»i('( c^ 
being more or less separated from one another. The processus styloideus, the lig. stylohyoideum 
au<l the cornu minus oss. hyoid, arise from the second branchial arch of the embryo. 



Bones of the Skull. 


43 



55. Hyoid bone, os hyoideum, from above, 

with muscular attachments. 

Maj^nifieation 3:2. 



56. Hyoid bone, os hyoideum, right half, from the left, 

with muscular attachments. 

Magnification 8 : 2. 
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58. Skull, from the right, with muscular attachments. 




59. Skull, from in front. 
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61. Base of the skull, from without, basis cranii externa. 


Bones of the Skull. 


49 


ForaineD iocisivum 


M. splenius capitis 


M. Bternocleldomastoideus 



M. quadratus labii superioris 
(Caput infraorbitale) 

M. caoinus 

M. quadratus labii superioris 
(Caput zjrgotnatlcum) 

M. zygomaticus 

M. buccinator 


M. masseter 

M, tensor 
veil palatini 

M. pteryg. ext. , 

M. pteryg. Int.-!j 

M. tensor 
veil palatini 
M. longus capitis 
M. rect. cap. ant. 

M. tens, veil pal 
M. levat. veil pal. 

M. styloglossus f 
M. 

stylopbaryngeus 
M. rectus 
capitis lateralis 

M. digastricus 

M. longissimus 
capitis 


Sutura palatina inediana 

Sutura palatina transversa 

Para horizontalis ossis palatini 


Sutura zygomatico- 
raaxillaris 
Fissura orbltalis 
inferior 
Sutura 

sphenofrontalls 
Facies temporalis 
OSS. sphenoidalis 

Proc. pyramldalis 
088 . palatini 

Fossa pterygoidea 
Sutura 

sphenosquamosa 
V .Foramen ovale 
l -Foramen spinosum 
• .LFIss. sphenopetrosa 
;> I-, Flss.petrotympanlca 
Porus acustlcuB 
externuB 


M. obliquus capitis superior 
M. semispinalis capitis 
M. rectus capitis posterior major , i 

M. rectus capitis posterior minor | i 

M. trapezius i 

Fissura sphenooccipitalis 


oramen mastoideum 

Sutura oocipitomastoldea 

Foramen stylomastoideuin 
Processus styloldeus 
> Fossa jugularis 
iFossula petrosa 

; Foramen carotlcum externum 
; CondyluB occipitalis 

Fissura petroocclpitalis 
Foramen lacerum 


62. Base of the skull, from without, dasis cranii externa, 

with muscular attachments. 
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Bdii's I'l tlic Skull. 
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64. Skull cap, from within. 
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66. Base of the skull, from within, basis cranii interm 

with names of various parts. 
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67. Median section of the skull, from the left. 
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68. Median section of the skull, iroiii the left, 

with names 'of various parts. 




69. Right temporal fossa, fossa temporalis, from without. 

(Tlio urcuR zy^miiiaticus lias li(>en partially Rawed away.) 

Tlui fossa temporalis (see also Fiji’s. 57 and 58) lies on eiidi side on the lateral 
surfaeo of the skull and is, for the most part, ojieu lateral ward. Its medial surface is formed 
by the most inferior part of the facies pariotiil oss. pariet., by the facies temper, squamae 
tempor., the facies ti'nipor. oss. front., and the facies temper, of the ala ma^na oss. sphen.; 
the anterior surface l»y the faeies tempor. oss. front, and the facies tempor. oss. zygom.; the 
external wall by the arcus /ygom.. Below and medianward it goes over into the fossa infra- 
temper.. On the medial surface run the sutura squamosa {hetwmi squama tempor. and margo 
SipianK's. o^s. pariet.), the sutura sphenosquamosa (between squama tempor. and margo squamos. 
alae magiiao oss. sphen.), the sutura sphenoparietalis (between angul. sphen. oss. pariet. and 
angul. pariet. alae inagnae oss. sphen.), the sutura coronalis fbetween margo front, oss. pariet. 
and marge jiariet. oss. front.), and tin' siftiira spJieno frontalis (between pars orbital, oss. front, 
and margo front, alae magnae <*ss. sphon.); on the anterior surface, the sutura zygomatico- 
frontalis (between proc. zygom. oss. front, and proe. froiitosphen. oss. zygom.), ;uid the sutura 
sphenozygomatka (betvATen os. zygom. and nnirgit zygom. alae magnao oss, jdien.): on the 
lateral surface the sutura zygoniaticotemporalis (between jiroc. tempor. oss. zygom. and proc. 
zygom. oss. teiiqun’.). On th(3 anterior wall lies the foramen zygomaticotemporale. 

Tilt' fossa iiifrateinpiiralis (0. T. zygomatic fossa) (see also Figs. 61 and 62) lies on 
each sidt' hcltov and medianward from the arcus zygom., and goes over sideways above nto 
the fossa tempor. and is open behind and below. Its upper wall is formed medianward by the 
facies infratemp, of the ala niagna oss. spln'ii.. tlu* anterior oblique wall being formed by the 
facies infratemjior. maxillae and the lacies tcunpor. oss. zygom., the lateral wall by the ramus 
of tile lower jaw and the nu'dial by the lamina lat. proc. Jiteryg.. t)n the anterior surface the 
sutura zygomatkomaxiUaris (b('twecn os zygom. and proc. zygom. maxillae) is visible. At 
the junction of the anterior and iiu'dial surfact's lies the entrance to the fossa pterygopalatina. 
On the anterior surface can !»»' sts'ii th»' foramina alveolaria on the tuber maxillare and above 
this iho lateral extivmitv of th ' lissura orhitalis inferior. 
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71 and 72. Right orbital cavity, orbita, from in front, 
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The orbita (orbital cavity) (see also Fi^s. 57 — 00, 70 — 75) lies on each side in the upper 
part of the skull and, above, adjoins tlie cerebral skull. It opens in front by a wide moutli, aditus 
orbitae, behind this widens suddenly in its lateral half and then narrows gradually from before 
backward. Its shape, in front, is that of a four-sided, behind, that of a three-sided, pyramid, 
since the medial and the inferior wall form in front an obtuse angle with one ano^er, while 
further ba(?k, they lie almost in one plane. The axes of the two orbital cavities (from the 
middle of the anterior opening to the middle of the foramen opticum) converge behind to the 
region above the sella turcica and are in addition inclined, in front, somewhat downward. 

The opening of entrance, aditus orbitae^ is quadrangular. The upper margin, margo 
supraorbitalis, is formed by the margo supraorbitalis and proc. zygomat. oss. frontiilis, the medial 
by the pars nasalis oss. frontalis and the proc. frontalis maxUlae, the inferior, margo infra- 
orbitalisj by the corpus maxillae and os zygomaticum, the lateral by the os zygomaticum. 

The walls of the orbit go over into one another, usually with rounded angles, and are 
lined by a thin periosteum, the periorbita. 

The jnedial wall, paries medialis (see also Fig. 70), is x^laccd nearly sagitally. It 
is composed of the os lacrimale, the lamina papyracea oss. ethmoidalis and the lateral surface 
of the corpus oss. sphenoidalis. It presents the sutura lacrimomaxillaria (between os lacri- 
male and proc. frontalis maxillae), the sutura frontolacrimalis (between os lacrimale and pars 
orbitalis oss. frontalis), the sutura frontoethmoidalis (between pars orbitalis oss. frontalis and 
os ethmoidale) as well as the sutura sphenoethmoidalis (between os ethmoidale and coi*pus 
oss. sphenoidalis). Near the anterior margin lies the fossa sacci lacrimalis. At the junction 
of the medial with the upper wall go off the foramina ethmoidalia anterius et posterius, of 
wliich the anterior leads constantly into the skull cavity upon the lamina cribrosa oss. ethmoidalis, 
the posterior also to the same place or only as far as the posterior ethmoidal cells. From the 
most posterior angle the foramen opticum passes to the skull cavity. 

The upper wall of the orbit, paries superior, (see also Figs. 7 1 and 72) is horizontal 
and is formed by the pars orbitalis oss. frontalis and the ala parva oss. sphenoidalis; it is 
smootli and slightly concave. A part of the sutura sphenofrontalis is visible between these 
two bones. In addition, it contains in front and lateralward the fossa glandulae lacrimalis, 
in front and medianward the fovea and occasionally, lateral from this, the spina trochlearis. 

The lateral wall, parts lateral ts^ (see also Figs. 71 and 72) is vertical and inclined 
from in front and lateralward obliquely behind and medianward. It is composed of the 
facies orbitalis oss. zygomatici, the facies orbitalis of the ala raagna oss. sphenoidalis, partly 
also of the medial surlace of the processus zygomaticus oss. frontalis. Between these bones 
run the sutura sphenozygomatica, (between os zygomaticum and ala magna oss. sphenoidalis), 
the sutura zygomatico frontalis (between processus frontosphenoidalis oss. zygomatici and 
proi'cssus zygomaticus oss. frontalis), as well as the sutura sphenofrontalis (between ala magna 
oss. sphenoidalis and pars orbitalis oss. frontalis). Here can be seen also the single or double 
foramen zygomaticoorbitale which leads to the facial surface and to the fossa temporalis, and the 
fissura orbitalis superior (0. T. sphenoidal fissure or foramen lacerum anterius). The latter 
is found on the boundary between the lateral and the su})erior wall and occupies the whole medial 
half of the same ; it is narrow and acute-angled lateralward and broadens medianward, usually 
suddenly, to terminate there, rounded off, below the foramen opticum; it leads uito the skull 
cavity, but is, in its larger part, closed by tough connective tissue and periosteum. 

The inferior wall of the orbit, paries inferior, (see also Figs. 71 and 72) is inclined 
somewhat obliquely downward, forward and lateralward. It is formed chiefly by the facies 
orbitalis corporis maxillae, besides, lateralward, by a part of the facies orbitalis oss. zygomatici, 
and behind by the processus orbitalis oss. palatini. At the boundary between the inferior and 
tlie medial wall one sees the sutura lacrimomaxillaris (between os lacrimale and corpus 
maxillae), the sutura ethmoideomaxillaris (between os ethmoidale and corpus maxillae), the 
sutura palatoethmoidalis (betAveen os ethmoidale and proc. orbitalis oss. palatini), the sutura 
sphenoorbitalis (between corpus oss. sphenoidalis and processus orbitalis oss. palatini), besides, 
near the posterior angle, the sutura palatomaxillaris (between corpus maxillae and processus 
orbitalis oss. palatini) and near the lateral margin the sutura zygomaticomaxillaris (between 
processus zygomaticus maxillae and os zygomaticum). It is united by bone with the lateral 
wall only in the anterior half, but is separated from it in the posterior half by the fissura 
orbitalis inferior (0. T. sphenomaxillary fissure). This slit, running between the posterior 
margin of the facies orbitalis corporis maxillae and the inferior margin of the facies orbitalis 
alae magnao oss. 82 )henoidalis, is, lateralward, closed either by a small process of one of these 
two bones (see Figs. 71 and 72) or by the os zygomaticum (seo Fig. 73). The slit is often 
broader lateralward than medianward, leads externally into the fossa infratemporalis, internally 
into the fossa pterygopalatina and is for the most part closed by tough connective tissue and 
periosteum. From its medial extremity a groove passes to the fissura orbitalis superior. At 
about its middle begins the sulcus infraorbitalis ; it is shut off* from the orbit by the periorbita 
and after a course of variable length is covered with bony substance thus becoming the canalis 
infraorbitalis which opens on the facial surface at the foramen infraorbitale. 
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73. Right orbital cavity, orbita, lateral wall, from the left. 

(The inodiiil part (if tlio orhil Ims In'm rciiiovod ]>y on approximately sagittal section.) 
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74. Right orbital cavity, OK bit Q, inferior wall^ from above. 
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Orbital cavity (('ontinued). The uijprr wall, paries sajtcrior i.^v nlsd Kid's. 71—73) 
is liorizontal, and fni-iiind l»y tlin pars orbitalis nss. IVdiilalis and tlio ala parva nss. splieiioidalis; 
it is smofdli, and slid'htly luillownd out. Vart <>f jlm snliira sidaMKifrontalis is visildo Itniwonii 
tlieso two 1)011(38. It cimiains also aiiioridrly and latiTalward llir l'ds>a dlainliilac lacriiiialis, 
incdially tlie I'ovoa, and dccasidiially latorally li’diii tlio ladcr llir spina Irdclilcaris. 


75. Frontal section of the skull, from behind. 


Bones of tlie Skull. 
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mC (hr Skull. 
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76. Nasal cavity, cavum nasi; right lateral wall, from the left. 

'rh(‘ caYiim iiasi (nasal cavity) (V;oo also 59— 62, 75, 77 and 78) is unpaired and 
lit's in tlio middle and upper part of the facial sknll. It consists of the nusiil cavity propiu- 
and the accessory cavities which surround the former in front, ahove, latorahviird and behind: 
these accessoiy cavities, sinus parana.9a7c5, are the simis frontales (in front and above), the 
cellulae ethmoldalcs (lateralwurd almost in the whole depth), the smus sphenoidales (hohind 
and ahove) and tht^ sinus niaxillaris (lateral ward). 

The lateral wall (see also Figs. 61, 62, 75 and 77) is nearly sagittal, hut somcwliat 
inclined from ahove and medianward downward and latiu’alward. It is formed in front l)y the 
medial surface of tlie proe. frontalis maxillae, in front and in the middle hy the facies nasalis 
cor])or. maxilhn^ further hy the os lacrimale, hy the medial wall of th(‘ lahyrintlms cthmoidalis, 
hy the conclia nasalis inferior, hy the facies nasalis of the ]uirs pcrpendicularis oss. palatini 
and hy the medial surface of the lamina modialis of the j)roc. pterygoidens oss. sphenoidalis. 
Ih’oni these hones hang down free usually four, sometimes three, eonchac nasales (turbinated 
hones) ^vhich cover over partially medianward three oblong fossae, the nasal passages. The 
meatus nasi superior (upper nasal passagejj between the concha nasalis superior and media 
of the os ethmoid., is the shortest and narrowest, present only in the posterior lialf of the 
nasal cavity; it desccnids somewhat obliquely toward the upper circnmferonce of the foramen 
splienopalatinum. The meatus nasi medius (middle nasal passage), between the concha media 
and the concha inferior, reaches from tin* anterior margin of the middle concha as far as the 
region of the fornmon sphenopalatinum. The meatus nasi inferior (inferior nasal passage), 
hetweeii the concha nasal, inferior and the inferior wall of the nasal cavity, is the longest and 
at the same time the most (ui})acious. Latoralward from the septum, mediaiu\ard from tin* 
conehae there remains a slit-shaped space hetwoon which extends through tlie whole height of 
th(‘ nasal space, the meatus nasi communis. The part of the cavity situated on each sid(‘ 
iK'hind the posterior ends of the conchae is called the meatus nasopharyngeus ; it is hounded 
ahove hy the inferior surface of the body of the sphenoid, the ala vomeris, the proc. vaginalis 
of the proc. pteryg. (css. sphenoid, and the proc. sphenoidalis oss. palat., latoralward hy the pars 
perpendicularis oss. palat. and the lamina, modialis pro(\ pteryg., below hy the pars horizontalis 
oss. puhit. and medianward hv the voinor: behind, it opens hy nnuins of the chnaiia (O, ']\ 
jHiNtr'i-inr nares) (Ixuiinh'd Itv tlir sanio Ikuk'.s). 
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of tile Skull. 
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78. Nasal cavity, cavum nasi, 

Bony nasal septiuii, septum nasi osseim, from the left. 

'I'lit' upper, narrowest, wall of the nasal cavity (see al,s(. Im^s. 75—77) is formed 
by the laniiini <*ril)rosa ess. otbmoidalis; the lower, lu’oador wall hy the sliin’htly eoiieave ii|)])('r 
surfiiee of the processus palatini maxillae and the partes liorizontales oss. palatini. 

dMie anterior wall (see also Fi^’s. 50, 7(1 and 77) of the nasal cavity propev is bony 
ahn\r (Uily and is there (oi-ined by the spina frontalis of tlio pars nasalis oss. frontalis and 
the os.sa, nasalia; below it prest'iits the apertur a piriformis (0. T. anterior nares), opening:*’ 
toward the facial sui’faee. This is “pear-shaped”, nari*ow above, broad below and is surrounded 
above hv the free margins of the ossa nasalia, latoralward hy the incisurae nasales of the 
iippei’ jaw hoiK^s, hehaw by the ossa incisiva and the spina nasalis anterior. 

The septum nasi osseum (bony nasal septxmi) (see also Fig. 75), wliieh, witliiu, 
suhdivid(‘s the nasal cavity, lies in the median jdane and is usually somewhat deflected toward 
one side or the other. This deviation, however, is never met with at the posterior margin. 
TIk' septum begins in front, behind the api'rlnra piriformis, by a deep notch which is filled up 
by tile (-artilago sejiti nasi, ends free behind at tli(> posterior boundary of the nasal cavity and 
otherwise extends without essential interruption from the upper to tli(' haver wall. Its upper 
part is formed by the lamina perpondicularis oss. etbmoidalis, the lower hy the voiiK'r. Above 
it unites in front with the spina frontalis of the pars nasalis oss. frontalis and wath the 
lamina erihrosa oss. ethmoidalis, behind with tlie crista sphonoidalis and the rostrum sphenoidale; 
Im'Iow it lies on the crista nasalis of the united maxillary and palate liones. 

The nasal cavity is connectiMl on its upper wall by tlie o[)enings ot the laniiiia erihrosa 
with the skull cavity and by the foramina ethmoidalia wdtJi the orbit; on its lateial wall by 
the canalis nasolacrimal is with the orbit, by tlie foramen splionopalatinnm with tin* lossa, 
pterygopalatina : (-n its anterior wall by the foramina nasalia, with the antoi-ioi- liu-ial siii-faee; 
(>n its hover wall l>y the canalis ineisivus with tlie mouth. 
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79, Fetus 14 cm long (4 montbs). 
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Bones of tlie Skull. 



85. Occipital Squama 
of a fetus 5 cm long 

(about 10 wks.), after Ranke. 
Mn<?iiir. : 2 :1. 
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86. Occipital Squama 
of a fetus 5 cm long 

(about 13 wks.) viewiMl from behind, 
after Ranke. "Shv^ulW : 5 : 1. 


87. Occipital bone of a 
7 month fetus, 

view from the front. 

Mn^'nif. : 1:1. 


The 08 sphenoidale (seeTij,^s.79 84), develops from sc'ven pnirs of mieloi, ;il tli(' end of tlio 
second month there appears between the foramen rotimdum and forann'ii ovale a nueh'us i'or the 
^nvater winj,^ from whi(*li also the lamina lateralis of the proc. pterygoidcus ossifies; in the 
ninth week, tlu're appeal’s at the lateral bord(*r of tlie foramen optioiim a nneleus for the lesser 
wint(. ^'1“' t*"' ‘^plionoid ossifies from two jiairs of nuelei lyin^Hiehind each otln'r; the 

posterior pair lorms tin' hasisphenoid and appears in the third month in relation to the lloor 
of the sella tnreiea, the antt'i’ior pair forms the presphenoid and ap})ears a little later; mext 
to the hasisphenoid tln ri' aiis(\s at tlie same time a small iiueleiis for the lingula sphenoidalis 
and th(i adjaeeiit part of the suleus earoticus, which soon fuses with tlie hasisphenoid. 4’he 
nuelei of the hasisphenoid unite in the fourth month ; at the same tinuMdi each side the imeleiis 
of tlie lesser wing merges into the presphenoid ; the two nuelei of tlu‘ ])resphenoid uuiti' in the (*ighth 
month with each other and at the same time (at first only laterally) Avith tlu' liasisphenoid. The 
lamina mcdialis of tlu' jiroc. pterygoidens receives a special nneleus in the second month, and 
in the fourtli month fuse's with the nuelons of the greater wing. These nuelei of the laminae 
modiales of the jiroee. pterygoidei are memhranous in origin as are also small distinct mudei 
on each side at the tips of the wings: the rest of the nuclei develoi) in eartilage. At birth 
the hoiK' consists of three parts; one part on each side formed by the greater wing, and the 
third ('onsisting of the othm* nuclei fused with each other; these three jiarts grow togotiu'r in 
the first war. TIk' eouclia sjdioiioidalis originah's from Sf'veral nueh'i in the Ih’imordialernuium 

allor till' liflh iiieiilh. 


Bones of the Skull. 
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88. The right squama 
temporalis and annulus 
tympanicus of a fetus 
18 cm long (4 months). 


Mnmiif. : 8 : 1. 



89. The right parietal 
bone of a fetus about 
9 cm long 

(about 12 wks.). Mn^iiif. 


90. Frontal bone of a fe- 
tus about 4 months old, 

viewed from the front. 

: 8 ; 1 . 


Tht' os ionporale (scr also 711 — 84), 

shows ovoii at birtli its origin IVoiii lhrt‘e iK.mos, 
which corri'spoiid to the squama, tJio pars tym- 
panica, and the pars petrosa; it encloses, more- 
over, th(' ossicles of the internal (‘ar, and joins 
with the processus styloidens which is to be 
regarded as a separate element. The stjnama and 
the pars tynipanica are inemhrane, the other 
parts are cartilage hones. Tln^ scpiama accpiires 
a lindens near the root of the proc. zygorna- 
ti(Mis about till' ( 11(1 of till' second month, and 
this nucleus lali r oii glows down also behind 
the pars tympaniea. d'lu.' nnch'us of the jiars 
tympanica appears in tlie beginning or middle 
of the third montli in tlu' connective tissue 
surrounding the bor(l('r of tlu' tympanum and 
forms at first a ihig almost coinplehdy (dosed, 
and oidy opcui above, the annulus tympanicus 
into which the drum membrane is inserted; the frc'c ends of tlu' annulus tympanicus grow 
together at the time of birth ivitli the squama; (see further p. H)). d'be pars [letrosa originates 
through the ossitication of the cartilaginous labyrinthine capsuh': it Ix'giiis in the fifth month 
from .^o\i nil iiueh'i, and at llio end of the sixth month the labyrinth is completely enclosed 
in boiio. The ]>roc. st vloideus arises from the u|)per end of the (*artilage of the second visceral 
arch, and ossiHes from two centres, of whi(di the upper one ajipears shortly before, the lower 
one after birth; the upper nucleus or centre fus<‘s soon with the pars peTrosa and the pars 
tympaniea, with the Iowct centre of ossification it diK's not unite until middle life. Tlie tym- 
panic ossi(des begin to ossify in the second half of the fifth month: the malleus (with the 
exception of the proc. anterior which is membranous in origin) and tho incus are formed each 
from a mndeus in the upper imd of the cartilage of the first visceral andi, the stapes fivjm 
a nindeus in the upiicr end of the cartilage of the st‘Cond visceral andi. 

The os fruniale (see also Figs. 78 — 84) arises as a inemhrane hone fi’mii a righf and 
a left centre of ossification, each of whiidi about the cud of tlu' si'ccud nioiilli. aiijicars near 
the inargo supraorbitalis ; tlu'n' an' mon'iocr scvi-ral acci ssoiw nuch'i or ceiifrcs oii each side 
which appear before birtli and whicdi soon fii.M- info flic main centre. The two halves approaeh 
each other, but unite only after birth (in the eighth year). S(‘e further p. 17. The sinus frontales 
first a))pear in the first year. 

The os parietale (soc also f'igs. 78 S-f i is a membrane Ikuk' original iiig usually from t wo 
centres (.)f ossification, an uppf'r and a lower nne whi<di fir.sf ajipear ab<.ut the (md <Tth(‘ sec<.nd 
month and very soon fuse together. 
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91. Palate of a fetus 19 cm long 

(lie-iuning of 5"’ niontli), seen from below. .Ara^'iiif. : ; 


92. Right half of lower 93. Right half of the 
jaw of a fetus 6.3 cm lower Jaw of a fetus at 

long week). the end of the 5"' month. 

Ma^^nif. ; 4 : 1. ^lagiiil’. : 2 ; 1 . 

The os ethmoldale (lev(‘lnp.'< IVoiii several eeiil n's ef ossilieatieii ai'ising in IIk' 
nous nasal capsule wliicli surnumds ilio nasal cavity abevi' and laterally and slion s a division 
in the median lino. About the end of Ibe filtb month there appears ji nucleus on each side 
in the lateral walls of the nasal capsule, from which tlie lamina jiapyracea develop and Intin 
whicli the conchae ossily. At the end of th(‘ first year a nucleus appears in the uiiper part 
of the cartilaginous nasal septum; from this th(‘ crista galli and the lamina jierpendicularis ossify. 
Ill the sixth year the two lateral and the middhf parts <»f the os ethmoidal(> unite with each 
other as well as with tlie acci'ssory (‘entres of ossification which app<‘ar in the crista galli 
and the lamina crihro.sa aller l>irfh. The osilieaf ion of the os cthmoidale is not eoinjdeted 
until th(' sixttMuith yi'ar. 

The concha nasalis uifcrior devi'Iops from a nueleiis wliieh first app('ars during tlu' 
S(‘coiid half of fetal life in tlie lower portion of the lateral wall of llx' nasal eajisule. 

'The os lacrbnale is membranous in origin arising from a nucleus on the .uga r siirfaci' 
of the cartilaginous nasal capsule in the third month. 

'TIk' os nasalc is a mmnbrane bone which is formed in tin* antm-ioi- part of tlu' carti- 
laginous nasal cajisuh'. out of a nucleus which first appi'ars at the end of tlie si'eond nioiitli. 
The ea i-t ilagiiious substratum of the bone is ivs(»rl)ed after birth. 

'file ronier. In the eighth weeb there appeal’s a emitre of (Kssilicatieii on each side of 
the cartilaginous nasal septum ch»se to the posterior liorder; tlu'se two centres of ossifh'atioii 
unite at tlu' lower margin of I Ik* septum and further grow together from behind forwards, 
while the cartilage betw(*(*n them is gradually resorlu'd. The v(»nK'r is therefore a purely mem- 
branous boiK'. Its dc'velopiiK'iit is coinph'ted at imberty. 

Th(* maxilla develops as a membranous bom* iu two parts, a medial which includes the 
region of the two incisor alveolai* (os incisiviim), and a lateral corresponding to the remaining 
portion, 'flu* os incisivuin, which helps to delimit the api'idura jiiriformis through a ])rotube- 
rance dir(‘eted frontally, receives a nucleus at the (‘ud of the sixth weel< ; the remaining part, 
acquires one, or (according to some) more nuclei at the sami'timi*: both jiarts uniti* about the 
('lid of the second month. The sinus maxillaris appears first as a Hat groove on I Ik- nu'dial 
surface* of tlu* maxilla in the fourth h'tal month. 

d'lK* os palaiinnm is dev(‘lo])ed as a membram* bom> Ij-.tin a nuch'iis wliich appeal’s in 
tin* eighth we'i'k in the angh* between the horizontal and v(‘rtical [larts. 

'fhe os zygomatlcum devtdops as a membrane bone from a nucleus in the ( ighth wi t'k. 
Not rari'ly then* are two or tbive nuclei which for the most part fuse* teeg ther, but oecasio- 
nallv mav i’<'niain destinct (os japonUam). 
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94 and 95. Skull of the new born child, iiiugiiilicatinii 1:2. 

View from above. View from the right. 

The mandihula (ser iMf^-s. ‘.I2 and DM) drvrlnps I'ur the most part, as a iiiomhi'aiio l»oii(' 
oil the latm’al side of the Merkel's cartUaffe loeatod in the lirst eiiiliryoiiie visceral arch, ori- 
^‘inating from a iiiicliMis on ('ai'h side, which lirst mahes its ap|)earance in the seviuith wook. 
and from which the main portion (»f th<' body and of tli(> rami (hwelops. Only tlio sictioii 
Meckel's cartilaevi in tin' iieio-hhorliood of the incisors is ossilii'd diivctliy into hone, llosidiv-. 
this, tliere arises also at the tiji cf thi' jirocessns coronoideus, of Ihi' i>roc. condyloideus, and 
at tile an^’lo of tlu' t'liihryonio mandihula (independently of Meckel's cartilaji’e), (‘artihij^U' tissiio 
wliich is transformed into luaio. All these accessory bony formations soon mer<(o into the chief 
bone. In tlie connectiw tissiio hotuccii the two halves of the jaw there ajipear shortly b('f(»re 
or after birth one or nimv small ossicles (ossiculae nmitalia), which (jiiickly in’row toovtln'r 
with tile corres[)ondin^i; half of the jaw. The two halves of the jaw unite in tin' tirst oi- socond y('ar. 

The os hyoideum develops from cartilage, and ossifies fr(tm live (‘entres, of which oik' 
is in the body, and one in each of th(‘ horns; the centres of ossification of the body and oft ho 
great horns appear at the end of fetal life, tho.se of the .small horns, only after birth. 

Fontanels. Tn tie' membranous skull capsule (see ])ago 07), there are found at lirst 
unossiliod ])ortions at tlie phu'i's where the bones grow togither; and mori^ particularly 
narrow strips along what are to ho lator the skull sutures, and large spots whore several 
hollos come together. Tlu'so latti'r ivgi(»ns are called the fonticuli (fontanellcs) and are six 
in nnmber: two uiipairod and two paired. Of the unpaired the large.st, ({uadrangular, fonti- 
culus froHfafis fftiajorj lies at the junction of tlu* sutunu' coronalis, sagittalis and frontalis, 
the small, triangular fontieulus occipitalis [minor] at tiu' ap<'.x of the sipiama occipitalis, 
whoro th<' suturae lambdoideae and the sutura sagittalis meet. Of th(‘ paired fontanelles, tlu' 
anterior, oblong fontieulus sphenoidalis lies at the apex of the large wing of tin' sphenoid, 
bounded liy the angulus parietalis of tin' ida niagna o.ss. sphenoidalis, by the squama toinjio- 
ralis OSS. temporalis, the angulus sjdieiioidalis oss. parii'talis, and the squama, frontalis uss. 
frontalis; the po.sterior, more irregular fontieiilns nidstohleus is situated hehov the angulus 
mastoideus oss. parietalis, enclo.sed by this, by the pars masbtidea oss. temporalis, and by the 
sipiama o(‘cipitalis oss. occipitalis. The fontanelles usually close during the first, the fontieulus 
major not until the .second half of the second year of lifo. The liones of tlu' face with the 
exception of parts of the mandihula als.. arise like tho ron| bnno.s 
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Bones of Ihe Spine. 



from above 


96 and 97. Vertebra, 

vertebra 

(10^*^ thoracic vertebra, some- 
what schematically represented). 

The coliimna yertebralis (ver- 
tebral column or spine) extends from 
the base of the skull as far as tlie 
lower end of the trunk. It consists of 
tbo single vertebrae superimposed upon 
one another ; these are divisible, accord- 
ing? to the regions in which they lie, 
into vertebrae cervicales, vertebrae tho- 
racales, vertebrae lumbgles, vertebrae 
• sacrales, and vertebrae coccygeae. 

Each Tertebra is approximately 
ring-shaped and consists of an anterior, 
thick body, corpus vertebrae, and a 
feebler, flat arch, arcus vertebrae; tin? 
two include between them a wide open- 
ing, the foramen vertebrale. The sum 
of all the vertebral foramina forms the 
canalis vertebralis (spinal canal). (For 
development see p. 98.) 

The corpus vertebrae (vertebral 
body) possesses an upper and a lower 
siirlace which are nearly parallel and 
fit into the corresponding surfaces of 
the neighboring vertebrae; these sur- 
faces are somewhat rough, flat or slightly 
depressed. The anterior and the lateral 
surfaces arc convex in th(? horizontal, 
somewhat concave in the vertical direc- 
tion; the jiosterior surface, which fomis 
the anterior boundary of the foramen 
vertebrale, ih approximately flat and pre- 
sents especially largo foramina nutricia. 

The arcus vertebrae (vertebral 
arch) begins at the upper part of the 
posterior surface of the corpus right 
and left by a narrow root, radix arcus 
vertebrae (0. T. pedicle), above this 
lies the shallower incisura vertebralis 
superior, below it the deeper incisura 
vertebralis inferior; the intervertebral notches of two adjoining vertebrae urnte to form one 
foramen intervertebrale (for the passage of vessels and nerves) (see Fig. 108). Close behind 
these, passing upward on each side is the processus articularis superior with the facies 
articularis superior, which generally looks backward, while passing downward is the processus 
articularis inferior with the facies articularis inferior which generally looks forward; be- 
tween or in front of these, directed lateralward, is the processus transversus. From the middle 
of the arcus, projecting backward, is seen the processus spinosus. 
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98 and 99. Fourth cervical vertebra, 

From above. VBy'tsbf'Q CBmCoHs /K From the right. 


Kacli of tho seven vertebrae cervicales (cervical veriehrae) fsi'c also lOo) luis a 
low ho<h/ wliicb, as soon from altovo, is (juadran^nilnr willi niiindt'd lui.ulos. Tlu' ii|i|)( r siiiliico 
is conciivo in froniiil, sliu'tlilv convt'.x in sn^illnl (liivctimi. IIk' Inwrr I'xactly tho rL'V('rs(’. TIk^ 
foramen vertehrale is vm-y wide itnd tri;ui;;-iilar. Tlu* processus ariimlares siq)eriorcs ct 
inferiores aro ])la('('d wry oldiqiK'lv; tlicir facies articulares arc smooth or si i^i^htly arched, tho 
superiores look backward and upward, ilic inferiores forward and downward. The processus 
spinosi aro nsnally short and split into two sjtnrs. d'hi' form of tlu' j^roemm* transyersi is 
ospocially charactoristic, lor the cervical vortt'hrao. Tlu'sc ari.st' in front of tlio firoct'ssns articnlaivs, 
from tho body and tho radix arcus vertcbra(', aiv short and diivch'd latcralward. On tho 
upper siirCaco, each presents a deep groove, sukus nervi spinalts (Inr the ramns aiitorinr 
11. (‘(‘I'vicalisj which rims out frniii tho iucisnra vert(‘hralis superior and .M']»arates, at tho tip of 
tin' transverso process, tho luhvrculum anterius from tho inherenUiyu posterins. Tn tho ivnioii 
of the ^rroov(' is sitnati'd also the foramen transvrrsariuni (in tho iippor six ooiuioal vortchiao 
for tho a. and v. vortt'hmlis in tlu' only lor tho v. vortchralis). The part of tlu' proeossns 
transversus situated in front of tho forammi transversarium with tho tuhonnilum aiitorins is partially 
homologous with a rib and is accordingly als(» callod tho processus costarius; it may ho m. deve- 
loped on tho Sf'voiitli eorvioal vertohra that it actually forms a cervical rib (soo Fig. 117, i\o, 4). 
(For devi'lofimont see p. 1)S|. 

Th(‘ hist eorvieal vortebra, atlas, tho socoiid, epistropheus , and tho sowiith, vertebra 
prominens, differ in some respects marlo'dly from the aliovo (h'soriidion. 
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102. Epistropheus, 

from the right. 


103. Epistropheus, 

from in front. 


Till' atlas also 10.u’. 105) is o.six'cially charactorizod liy tlio I'act ihal it ladts tlio 
iiiain mass of tlu' liody. TIk- only roprosontativc of a hody is a narrow Jiia.ss d liono in front, 
arcus anterior, wJiicli pivsiaits, in the middle on ils anterior surface, a small tuhcrculum 
anterius, on its posterior siirfaei' a Hat focca di'iifis, cdwivd tvith eartilat]fe. The arch proper, 
here enllod arcus jwsterior, is narrow, roundish and pres('nts, in llie middle hehind, in iilaee 
of th(' pnxM'ssiis spinosus, a small tnhcrcnhun posierius. Itetwvon tlio two arches lie tlu' 
iuassac laterales; each later;il mass possesses ahove an oval, eoneavt' artieiila*! snrfaei', fovea 
arficulans superior, for artieiilation with the eondylus occipitalis (oss. occipitalis), below a 
Hat. rounded facies ardcularis inferior for articulation with the ('jiistroplK'iis. l.aieral from 
each massa lateralis the processus transversiis projects far latcralwai’d : it is (b'Vdid of sulcus 
II. siiiiialis and of tiihcrclcs. Itunniiifjf out from the foramen trunsversarium is a gnMivc which 
h'ads hcliiiid thi' massa lateralis on the upper surface of the anais postmdor to thi' foramen 
vertehrale, the sitJeus artcriae rerfehraJis (for the a. and v. verh'hralis : ii. siihoedpitalis). S(‘i' 
also p. IS’J. Iiieisurao vertehrales are ub.'^iMit in tlie form iu wliicli they occur iu tlu' oflua' ei'rvical 
vortchrae (vide infra). 

Till' epislropheiis (0. T. axis) (sec ahso Fipfs. 102, 108 and 105) is ('specially charaeteri/.i'd 
hy a thick cone, dens (tooth) (0. T. odontoid ])rocess), wliudi ascends from the ujijicr surfaci' 
of the holly : this presents. l)o|h in front and hohiiid. a small, Hat surface, coveivil with ear- 
tilajt;e. facies articularis anterior and posterior and cuds al)ov(' iu a hlimt tip. Near tfic 
toothshapi'd proct'ss oil tlu' lateral part of the hodv lii' tlie sli^-lilly eoiivi'x facies articulares 
superiores directed ohli(juely lateralward and upward. 'I'Ik' processus articulares infcriorcs and 
spinosus show’ no espi^eial deviations; flu' processus transversi lack the tubi'i’cnla anterius and 
postcrius as wi'll as the subus n. spinalis; tlu' foramen transviwsariiini is present lielmv tla^ 
facies articularis superior as a short canal, curved laterally abow. The iueisura vertehrnlis 
inferior is pivsimt and situated as iu tho otlin- eervmal vmiehrae, i. e. iu trout of tlu' jiro- 
eossiis articularis. .\n ('xaetly corre.s|)oiidii|M- iueisura vi'rb'hralis supiTior is however, absmit 
In'liiiid the facies alt iciilaris superior, liowi'vcr. is a groove for the ii. spinalis 11. 
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104. Seventh cervical vertebra, vertebra prominens, 

from above. 

The seventh cervical vertebra (see also Fig’. 105) is cliaractcrized by an 
especially long, iiowerfiif non-bit’urcated processus sjiinosus, which on palpation of the 
spino from above is usually the first to be distinctly felt; the vertebra is accordingly 
named the vertebra promineiis. It has in addition longer processus transversi; 
its foramen transversarium is sometimes absent, it is nearly always small, is sometimes 
subdivided and often serves for the passage of the v. vcrtebralis (not the a. vertebralis). 

On the lower margin of tlie lateral surface of the body a fovea coslalis is usually 
present for articulation with the head of the first rib. 

The part (processus costarius, see p. 73) situated in front of the foramen trans- 
versarium, is sometimes slightly movable, forming the so-called cervical rib, in which 
case its length may vary greatly (sec Fig. 117, No. 4). 
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105. Cervical spine, vertebrae cervicales, from in front. 

The bodies ol llu' rervical vertebrae, i^nidunllv hi-dpdrr lioiii (lie 2^^ to the 7*-^. 
'rile adjaeeiit surfaet's (t the same are so curved that tin' umha* siiii’ac(' of rnch vortt'hra. always 
tits into the ujiptM* suii’ae*' of tin* lu'xt vertebra below. 

'tin' proci'ssiis traiisversi on the whoh' diminish j^radnally in h'lii^th from the seventh 
upward as far as tin* s('<‘ond vert<'hra : then follow immediately tin' wid<'ly projeetinjjf proeessns 
transvorsi of I ho atlas. 'I'ln* tuhorcnhi anleriora of the jiroiM'ssiis transvi'i’si iiu'reast' in si/e 
from the third to tin* sixth vf'rtohra : those of tin' si.xth vertehi-a are called the tubercula 
carotica; on the st'vi'uth veite]»ra tln'v an' only feebly developed (sr'e also Fief. 104). 

The processus spinosi an' short from the second to the (fifth or) sixth eei-vical vertebrae, 
usually hifnreated and increase gradually somewhat in length; on the (sixth and) seventh 
cervical vert('hr;i IIk'V are loiiLf ami not hifnreated. 
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106 and 107. Sixth thoracic vertebra, vertebra thoracalis ]/!. 

From above. From the right. 

Tho txi^elve vertebrae thoracnles (thoracic vertehrae, O. T. dorsal vciirlu-ai') iM-calso 
Fig. 108, 127 and 128) possess hroad bodies which in Iront are sliglillv lower tlian ailin' ))ack. 
The connecting surfaces of tin* bodies an' Hat and on the upper and lower vertebrae are described 
as bean-shaped, on tho middle \ert(‘bra(' as nnu'e lieart-sliaped. Tin' foramen vertehrale is 
narrow and loiiinH'd. The ftroecssus artmdares stand nearly tnadallv, ihvh' facies articular es 
arc slightly curved and I'orin jiarts of tiie niantlc of a eyliml('r, llu' avis of which is situated 
in front of tbe body; th(' facies artienlaivs sn]>erion's look backward, tlu^ facies artieulares 
inferiores ibrwanl. The proccssas transversi arist' lietw»'('n ilie jn'oeessus artieulan's and an^ 
v(ny pow('rfiil ; they are, below more (ban abo\(‘, direelf'd oldiipiely baekwai’d and l.dt'i'alward. 
On tbe anterior surface of their lateral ('xtremily tlnw jnvsimt a small fossa eovi'n.'d with car- 
tilage, tin; fovea costalis transversal is (O. T. facet for tiibereh' of rib) for artienlation willi 
the tnhcrculiim costae; they are ahsent from the eh'ventli and twelfth (see Fig. lOS). s(aiie- 
times also from tin* tenth vf'rtehra. Tin' processus spinvsi aiv long, triangular, a])ieal and 
directed more di- less markedly <ln\\ nwurd : (lie middh' uiics ci.x. i- (Uie another lik(' tilos of a 
roof (see Figs. ['21 and 1-!S). The small ar(ienlar snrfaei's whieli lie on the lateral surfaces 
of the bodies of the verti'hra- , just in front, of the roots of th(> vertebral arches, aie special 
])ecnlianti('s of tlie thoracic vertelirae. On tin' nine upp(‘r vi'rtebrae two of those are present 
on each hoiii'. oik' larger at the upper margin, fovea eostalis superior (0. T. (b'lnifaci't for 
lu'ad of rih) and one smalld’ on the lower margin, forra cosfalis inferior’ each fnvea cn.^talis 
inferior fnrms with the fovea eostalis siipi'i’ii'i* of the ne\( ver(ebra hi'low and with (Ik' inter- 
verh'bral disc lying hetween tln'in the articular snrfaeo Inr mn' eapitnhim e(i>tae. On tin* 
tenth to the IweKtli vertebra (see Fig. KKS) there is only - iio [orca eostalis: "ii (Im (eidh it 
lies on (In' upper margin, on (ho eleventh and twelfth vertebra in the middle dt the lateral 
surface. (For di'\eldpni(‘n( see ]». 
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108. Ninth thoracic to the 

Fovea co.t.u. superior geconcl lumbar vertebra, 

vertebra fhoracalis IX 
to vertebra tumbalis //, 

from the right and somewliat ffom behind. 

The lower two Yertehrae 
thoracales approach in many parti- 
culares the form of the vertebrae lum- 
bales , the twelfth thoracic vertebra 
especially. The processus articulares 
superiores of the latter are, like those 
of the other thoracic vertebrae, usually 
placed nearly frontally; their processus 
articulares inferiores on the contrary, 
like those of the lumbar 
vertebrae, nearly sagitbdly. 
This change in the direc- 
tion of the processus articu- 
lares may occur even at the 
eleventh thoracic vertebra. 

Further, on the poste- 
rior surface of the pro- 
cessus transversi and arti- 
culares superiores small 
projections are present 
which resemble in form 
and position the processus 
accessorii and mamillares 
of the lumbar vertebrae (see 
p. 79); these are usually 
distinctly marked on the 
twelfth thoracic vertebra , less 
so on the eleventh and tenth. 
The i)rocessus transversi 
are short and directed 
markedly backward. 
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109. Third lumbar vertebra, vertebra lumbatislll, from nbovc. 

'I'Ih' /Jvc vertebrae luiiibales (lumhar vcrfcJn'nr) nlso Vip;. lOS) are and 

hncidcL- tliiiii 111*' ('crvical and tliorncie vorhdmip. 'rti<‘ii’ IkhUcs liavu Hat coiinoctinjj^ surlacos, 
varyinu’ IVoiii a Ix'aii-sluipcd to a transvfM-solv oval roiin. 'I’lu' foremen veriehrale is narrow 
and trin.i>’ular. Tlio processus artimlarcs aiv vortical: ilioir favlvs arlicidares lio m'arly in 
sapittal plaiK's; the facies ariiculares superioycs arc omiioavo luHiind and hollowed out nuMlian- 
ward, ilx' facies ariiculares inferiores are oonv(‘x in front and lateralward, so that the two 
holoii,^' to a ('vliiidor-iiiaiilH'. the axis of wliieh is situated behind tlie proeessiis s|iiiiosiis: every 
two prueessu> a |■ti(‘lllares superiores snia’oimd Il«e proe(*ssns artieulan's inleriores o|' the next 
vortehra ahoNc as an axle-l)ox does an axle. On tho pnstei-ior inai-oin of llie pivei'ssns arti- 
eularis superior a hlniit hoiiy mass, the processus uanillaris, proji'cls Iciekwanl. 'I’lie pro- 
cessus spinosi are Hat and lii.nh. pass strai^^iit haekward. einl in a swollen ('xtreinity and are 
often bent lio(.k-like, (fiwiiward. The processus fntusrersi aris(‘ in front of the |tr(te(‘.s>ns 
artieulares fi'"m tlie region of tlie radix arens verti'hrae: they atv thin. Hat and diivcted only 
slig'htly haekward. H’hey ai-e eonsiderod from their Jarj^'est part to l)e honioloo'U(‘s of the ribs: 
the eorresponding part is accordingly also designated as tin' 7 >roeessws costarius; this is some- 
times ('speeially larj^v on the iirst lumhar vertohra ami united by a joint witli the rest of tin' 
process; it is then (-ailed a liniihar rib (see Ki.p-. 117, N). On tie' post('rior siniaee of 

the ro((t (.f the transverse jiroeess. lateral from and helow the proeessus mainillaris, a, small, 
variably (hn’elojx'd iiodnle, the prorrssKs accessorius, ])roj(‘ets haekward. (For development 
see p. HH.) 

The fifth lumbar vt'rtehra (se(> Fip-. 117, \o. H) is peenliar in that its body excofs all the 
others in si/.e: furthermore its body is t'ssenlially liiplier in front than h('hind ; its proc(\ssn.> 
tmnsversi are short, thick and bluntly we(lo-e-sha|ied . sprino-ino- with a broad haso from 
the posterior see-imait of the body and troni tin* root (H the arch and direeteil lateralw ai'(l and 
a little haekward and npuai-d: tin* ])roeessiis ai'tienlare.- snperiorf's aiv dii'ceted nioiT haekwaials, 
the proeessus artieulares interion's nion' torwanls, than those of the othei- lumbar n (' rti‘hra('. 




110. S3.CrUrn, os sacruiv, from in front and bolow. 


'PIk' five vrrtrhrar sacnilrs ;in‘ divStiiidiy soj)aratt>(l tVoin out' aiiotlior in youth only; 
in tiu' adult tlit'V an; tiisod to a siui^lt' ))()n(‘, tlio OS Siicrum (sot; also Kill's. Ill 114), whi(‘h 
is situatoil litdow tho luinbar vt'rtt'hra uiul is Iht* larp'st and ]»n»ad<'st Ijouo of tlu' vortt'hral 
coluinu. (lou- dovoloprnt'iit st'o ]>. OS.i 

The os saoniiu is wod^^v-sha jtod, l»n>ad ahnvr (basis), pointed ])el()AV (aprj) and olten 
a little mt'n' hout alttait tho luiddh' <4 tho thiial vortehra. ; it is broadest in the n\i;iou of the 
first saerul vertebra, narrows itstdf somewhat at the second, a<^am usually broadens somewhat at 
the third vertebra, and from there on conshintly diminishes in width; near the tip it possesses 
an ineisura one ou each side: its sagittal diameter also diminishes (‘sseutially from above down- 
ward. Its anterior iul'<‘ri(»r surface, facies p>elvmaj looking into tin* p('lvis, is concave, its 
posterior upper surface, fades dorsalis, is convex. 

The anterior interior surlace, facies pelvina, is in gt'ueral smootli and (-oucave. In 
the middle, four lineae transversae are to be seen, lines corresponding to tlie places where 
the five individual bodies of tho sa(;ral vertebrae have grown together. Jjateral from them 
on each side lying in a ^('rtical series over one another are the four foramina sacralia an- 
teriora, which behind and mediainvard lead into the canalis sacralis (sec Fig. 118), but. 
lateralward, run out into grooves on the anterior surface of the partes laterales. Tlie foramina 
sacralia anhn’iora diminish in size from above downward; below the last one, near the apex 
ossis sacri, is a notch which is closed by the processus transversus ossis coccygis and by the 
ligamentum sacrococcygcum laterale to form a fifth foramen sacrale. The apex ossis saci'i 
presents a small oval, Hat surface which is formed by the body of the fifth sacral vertebra 
only and is niut('il at the symphysis sacrocovvyyca Avith Hk' uppor surface cf tlic (•(.cevx. 
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ill. ^>a.CrUrn 5 os SQCKUtH, from behind and above. 


Tlio fiicies dorsnlis ossis sacri is vtM-y rou^-li and (hihvi'x 1V(»iii above downwanl and 
fiMin rio'lit io loft. On it five rows of ])roce8ses and ])rojedions run downward, almost paralbd 
to one anotlier. The middle row, crista sacralis media ^ lias resulti'd IVoin the fusion of the 
processus spiiiosi and is most niarhcd; it presents often an uninterrupted ridjxe and four tube- 
rosities corresponding^ to the processus spinosi of the four vertebrae, })ut is frequently incom- 
plete. Lateralward on each sid(‘ li('s tlic i-rista sacralis articiilaris; it is to ])e considered as 
the processus articnlares fused with oik' auolher ami usually projects only moderately above 
the surface and can sometinnvs l)e icrnouizcd as oblong* grooved projections one on each side of 
the foramina saeralia. Lateralward inuii this, sc[)a.rated from it by the Ibramina sacralia pos- 
teriora, is the crista sacralis lateralis; it arises from the fusion of the processus transversi, 
consists of a row of tuberosities and is usually more distinctly markcMl than the crista sacralis 
articularis. The four foramina sacralia posteriora lilo' tlie aiilerim-, arc silualcd on lx.lh 
sides in nearly parallel rows; they are smaller and nmn* rnmufed Ilian t la* anterior mics : tlitw 
lead (see Fig. lid) forward and incdianward info tli(> canalis sacralis, forwai’d and downward 
to the foramina sacralia aiilcriora. 

Corresponding to tlio upper end of the cristae sacrales ariicularos the two com})let(dy deve- 
loped processus articular es superior cs of the first sacral vertebra pass vertically upward; 
their facies articnlares superiorcs are directed ba(-k\vard and somewhat medianward and artieii- 
late with the processus articnlares infm*iores of the fifth lumliar vertebra. From the lower end 
of the eristae sacrales articnlares tlui two small cornua sacralia pass downward to meet the 
cornua coccygea ossis coccygis. Medianward IVom tlann lies the lower opening of the canalis 
sacralis, hiatus sacralis; it is usually triangular and varies much in size and arisi's from the 
incomplete closure of the arch of the fifth lumbar vcrlcbm niid llic nlismicc df its piucessus 
spinosus. 

Spalteholz, Atlas. 4th ed. 
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113. Transverse section through the sacrum 

at the level of the second pair of foramina saeralia. 


The anterior iijtper surface of the sacrum, basis ossis SRCri (see also Figs. 110, 111 
and 114) contains in the middle a somewhat ])rojocting, transversely oval, Hat surface slight- 
ly d('iir( s.-M'd iuid rougli in the middle (the juncture of the F‘ sacral vertebra), with which the 
h'xlv ml llic iifth lumbar vertebra is connected Ity means of tin intervertebral disc. Bcliind 
Ibis lies the iipjitM', triangular optMiiug of the cana/i®" wliich passes through the sacrum 

as a jlaU('ii('(l , triangular canal from above downward and reaches its lower extremity in the 
liiatus sacralis on the posterior surface, a little above the apex (see Figs. 202 and 203); with- 
in tlio hone at the junctions of the vtudebrae sacralcs going off from it on 'sk Ii side are four 
short canals (foramina intervertebralia) which are continued H- shaped iiitm the ioramina 
saeralia antcriora and posteriora. Latcralward from the upper (ipciiiiig of the c.anaUs sacralis 
the proremis wrticulares superior es of the F* sacral vertebra (soo [». <sl) project upward; in 
IVmiit (4 them lie the incisurae vertebrales superiores. d'be lateral portions of the basis ossis 
s;u ri are smooth, somewhat concave and form the aiitiudor, ui)per limiting surfaces of the partes 
latcr;il(\s ossis saeri. 

'rbrough the union of the fifth lumbar vertebra witli the ^;u^u!n iht're arises, at the 
site (.f Junction in front, an angle proji'cting somewhat downward and forward, the prornon- 
torium (t). T. sacrovertebral angle) (see Figs. 202 and 203). 
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TubfrohitHs Httcralb 


Criata HHcraiia nivdiii 



. - I’rotosjiuii uniciiiiiris aupt-rlor 


Basis ossls hucri 


Corati sftc»i«'- 
Cormi eoeofgeum 


114. Sacrum and coccyx, os sacrum and os coccygis. 

From tliii rig’lit. 

The portions wliich li(' luicralwind Irniii llie funmiinn sacraliii aiv called the partes 
laterales ossis sacri (see also l l.e". IIO li:5i; tla-y liavi* ai’iscn Uintueh I'usion of the trans- 
verse |>r(>eessus and of radiineiils of liPs (nn the nppci- thrci' verlchivo'i. The partes laterales 
m'l'cw iniieh iiaia-nwcr IVoiii ali(i\e d* ovnward aial present oii the up|)er j)art nf tiieii* J'n'O lati'ral 
suiTiices an tiiit'veii l•elli;■llly triangular jeint sin'laeo, faciei aurlcularis, covered with eartila; 4 ’e, 
for union witli the hip hone; it is Ihnned in the main hv the first sacral vertehi-a, ](‘ss l>y the 
s('eend and haist hy the thii’d. lleliind the facies aiii-ienlaris lies a markedly ntu;^iiened sur- 
face, in/x'rosi las sacraJis, tn which aic attai-hed the huanienta sacroiliaca intercssea; medially 
and (h'i>ally frein it runs the crista saci’alis laterali.-' al"n,L;‘ the facies dorsalis downwards. 'I'he 
part lateralis along its anterior and inferior surhu'c Indps to from the facies pelvina. 

Sometimes the uppermost vertebra of the sacrum is fused laterally with tln^ jiars latm-alis 
only in one-half, whih' eii the (tther half it has a :diape similar to that of a liimhai- M rtehia; 
such a transit ieii Inrm is (-ailed a lumbosacral vertebra i.'^er' Fig. 117, Xo. 11). 

The sacrum usually pia'stmts ('(‘rtain ditlcnmccs in thr Iwn ^i xc^. In man, it is longer, 
relativ(‘lv narrower and also nioix' markedly curve. 1 ; in woman it i.■^ shorter, relatively lu'oader 
and th(' curve is Hatter (see Figs. iVKi 
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Bones of tlie Spine. 



115 and 116. Coccyx, os coccygts. 

From in front. From behind. 

The os COCCygis (see also Fig. 114) lies as a small, triangular bone at the 

lower end of the vertebral column below the sacrum. It consists of from four to five 

rudimentary vertebrae coccygeae, of each of which the body only, as a rule, is present. 
The first possesses still two small, transversely directed processus transversi and in 
place of the processus articulares superiores two flat processes, cornua coccygea, directed 
upward. The succeeding vertebrae diminish in size from above downward and represent 
actually only small oblong or spherical pieces of bone. (For development see p. 98.) 

The upper surface of the coccyx is united with the tip of the sacrum by the 

symphysis sacrococcygea (seep. 180). The first, second and third coccygeal vertebra 
are usually united with one another by a layer of fibro-cartilage, the third, fourth and 
fifth by bony substance. Deviations occur very often in that the connections between 
the first three or that between the coccyx and sacrum ossify. 
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Tuberculum post. 
Arcus post. 
Site of exit of 
the n. cer- 
vicalis I 


Fovea artiou- 
laris sup. 

Arcus anterior 


Proc. spin 
Arcus 

Proc. artic. sup. ^ 

Proc. transv.— 

For. costotraiisv, 

Costa 
cervical is '> 

vertebr. sup. Corpus costarius 


Proc. spinosus 
Arcus 


Proc. spin. 



Corpus 


Incis.ver- 
tobr.sup. Corpus 


117. Collection of different vertebrae and weriebral varieties 
to illustrate the morphological value of the single parts (after Quain). 

1. Atlas; 2. epistropheus; 3. fifth cervical vertebra; 4. seventh cervical vertebra with cervical rib; 6 . mid- 
thoracic vertebra; 6. first thoracic vertebra with ribs and a part of the sternum; 7. third lumbar vertebra; 
8. first lumbar vertebra with lumbar rib; 9. fifth lumbar vertebra; 10. first sacral vertebra; 11. lumbosacral 
vertebra ; 12. fourth sacral vertebra of a young individual ; 13. four coccygeal vertebrae. 

All the vertebrae are drawn as seen from above. 
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<-orpm9 eostae 


Sulcua costae 


Anguius coKtae 


118. Seventh rib of right side, cosfa VII, from within. 


TIk! itvclve costao (ribs) (soo also Fi^s. 119—128, 126—128) niv lliiii, i)artly Itony, 
partly cartilaginous masses which otit on (‘uch si(h? from tlie lateral surfaces of the thoracic 
vert('hrac and which, forinin^^ an arch wlii<-h is convex laieralward, helj) t"h'Miiid llie thoracic f*avity. 
Kach thoracic \ert''lira cm-rt ^|i(.iids In a pair id rihs; they are nnmhcred fnaii aliove downwanl. 
Tlieir length increas(‘s IVniii the first to the seventh; and decreas(\s aoain from tlu' ('i^-ht down. 
(For the develojunent sc ]>. m>.) 

d’lK' upper seven (aornotinios eight) pairs of rihs an' fastened directly to the sternum 
in front lu'ar the mt'diau plane and are distinguished as cotilae verae (true rihs) from the 
lower five (sometimes four) pairs of rihs, tluj costae spuriae (false rihs), which are indirectly 
(•(•niH'cted with th(' steniiiin or else ('iid free. The ele\outh and twelfth rihs which are not 
joined ('itht'r to tlu' other rihs or with each otner, and wiiidi float freely in th(' abdominal 
muscles ai-(' naiiied eo.^lae fluetuanfes. 

I’ia<h rih enn^ist of a longt'r j)ostej-ior 1 m. ny jtoj-fioj), os cosiale, and a shorter, anterior, 
cartilaginou.s portion. th(’ cariihuio costalis. 

Mach OS costale is somowhath ('xpainled at its vertehral (‘ud so as to form the capiiulum 
cosfdc (hciid of the rih); this ])os>e>ses a small facies artkiilaris capxtxdi cosiae, covered over 
with cartilage, which is divided, on thi* rihs from the second to the tenth, liy a transverse 
ridgf', crista capltaJi, into an up|H'r smallei- und a lo\\('r huger .surface. I>y nu'ans of these joint 
surtaces the lu'ads of the rihs articnlate with the fuveae costales of the bodies of the vertebrae. 
The portion of thi* bone adjoining the capitnhim is somewhat narnoved, collum costae (neck 
of the rib), on the upper ribs more distinctly than on tlu' lowor: the neck presents on its 
upper margin a longitudinal ridge, crista colli costae, which is couliinK'd lateralward u])on the 
shaft and is af»sent oidy from the tirst and tlua last rihs; at its lateral extremity a small 
iioiliile. tahrrcalum costae, jirojccts ba<‘knai’(l ami downward; this ])oss(‘sses a small facirs 
articularis tuherculi costae, covered with (-artilage, jor articulation Avith the fovi'a (ostalis 
transversalis of the corresponding vertebra ; it is hugest on the first ribs and is absent, along 
with the joint surfaces, on the (tenth) ehooutli and twdffli ribs. 
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119. Eighth rib of right side, costa VIII, from behind. 

Tlie middle piece or shaft of the rib, corpus costae, forms laieialwanl from llic tnlicr- 
culuin costa(‘ an an^io wliicli is directe(l hactward and dowinvard, tin' (i)}()}fhfs cdslar. d'liis 
lies on tlin lirst rib close to tin' lulH'rcb'; on succeeding ri)»s it is ,-ilnalod owr iiiojv' laloral- 
ward; it is most marked (.>n (In' middlo ribs and is ahsoiil rr<'m tin' la.-l iwn libs. d'In' body 
of tin' rib is a Hat ])latc of bone ohlong oval in cross sodidii with an iidt'i'iial and an ('xlt'rnal 
smouth surface; (In' oxtornal surlaco is dircdi'd vorl icallx in (In' iiiiddl*' ri])s, marlo'dly npwai’d 

in the uppermost ribs, more do^vnward in (In' lowaa-nio-'t (dco l■'i,e's. I-<» I'-b'^). Tin' ciirvatnro 

of a whole rib is double, since in (bo first j)Taco the snrfaci' of tin' .vliaK is licid so as to be 
convex lateralward and in (he second jdacc, its n]>pcr edgo is ciirvod so as (o In' cniica\i> or 
(/)-slia])ed. On the internal surface near the lower margin run.', (In' sulciis' coslar (tbi- the 
V., a. and n. intcrco.>(ali.-) ; it Ix'gins at the tuhercU', is nntsl mai’kod lirbiiid and In'i Minrs 
lost in front; on the lirst and last ribs it is absent or only slightly indicated. Tin' aniciinr 
extremity is b'ss l>roadcned and ends in a rough depressed surface for the reception of tlie 
costal cartilage. 

The cartilago costalis (costal cartilage) (s('<' big. I'JC)) lias in gcin'ial (hr ^amc 
shape as the rib. It unites in front with (In' stcninm ( T' 7"') "r is allacbod in Ibr carti- 
lage of the next rib above freely fir'' an«l 1*2"' ribs). (S.n p. si;.) 

The cartilages increase in length from the lir.st to the scNanlli; liniii Ibis on tiny dt < k .i .> so 
that tli(' (‘artilagos of the eleventh ant Iwcinh ribs arc (udy sliort jx.iiib'd piico>. Tlic lirsi 
two CM^ial < ai tilagcs only follow the same direction as the bony parts of their rilis, tin' otln'rs 
are curved upward at their anterior extremities, the upper ones mori' than the lower. 'I'ln' costal 
cartilages often become ossified in old age, the first iimst iiiMpioiitly. 




120 and 121. First and second ribs of right side, 

COStCIB / et //, from above and without. 


The first two ribs present certain peculiarities. 

The costa I (see also Figs, 126, 128 and 129) is on the whole directed equally 
obliquely forward and downward and possesses an upper surface directed somewhat 
lateral ward and a lower directed somewhat medianward. It is broad and flat parti- 
cularly in front, and its anterior portion is but slightly curved. On the upper surface 
a little in front of middle, near the medial border is a small nodule (sometimes only 
a roughening), tuherculum scaleni [Lisfranci] (for the attachment of the m. scalenus 
anterior); a very shallow furrow in front of this serves for the v. subclavia, a curve 
behind this, the sulcus suhclaviae, for the a. subclavia is usually somewhat more distinctly 
marked. Behind the latter lies another roughened area for the m. scalenus raedius. 

The costa II (see also Figs. 126 and 128) is slender and about twice as long 
as the first and resembles the other ribs in its form much more than it does the first 
rib. On its lateral surface, somewhat in front of the middle, is a roughened area, the 
tuberositas costae 11 (for the attachment of prongs of the m. serratus anterior). 
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122 and 123. Eleventh and twelfth ribs of right 

side, costae XI et XII, from below. 

The costa XI is like the costa XII (see also Figs. 127 and 128), a delicate 
bone in which there can be sharply made out only a small capitulum behind without 
crista capituli; the collum costae and tuberculum costae are practically absent as are 
also the angulus costae and the sulcus costae. The two ribs are, in their whole length, 
directed nearly evenly obliquely downward and curved so as to bo almost evenly convex 
lateralward and backward. The cross section shows rounded angles; in front the ribs 
become sharper and possess generally only a small cartilaginous tip. They form no 
joint union with the other ribs, but end free between the abdominal muscles ; the eleventh 
rib is pretty uniformly turned obliquely downwards through its entire length. 

The twelfth rib is very variable in its length ; when it is long, it runs parallel 
to the eleventh rib; when it is short, it runs more transversally and resembles the proc. 
transversus of a lumbar vertebra. 

Between every two adjacent ribs is an intercostal space spatium intercoStale 
(see Figs. 126—128). Its form resembles that of the adjacent ribs and varies with 
their shape and position. 
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The sternum (breast bone) (see also Figs. 126 and 128) lies as an unpaired oblong 
plate of bone in , the median plane and helps to form the anterior wall of the thorax. It 
extends in general somewhat obliquely from behind and, above , forward and downward and 
corresponds in position to the spine from the second or third to the ninth thoracic vertebra. 
Three parts are distinguishable: manubrium stemif corpus stemi duA processus xiphoideus, 
the parts being separated from one another by layers of cartilage which, however, in advanced 
age may ossify and lead to fusion. (For the development see p. 99.) 

The mannhrium sterui is the broadest part, especially above; below it becomes 
somewhat narrower; its anterior surface is slightly convex, its posterior, flat. At the upper 
margin in the middle is a flat notch , incisura jugularis (0. T. presternal notch) ; near this, 
at the upper angle on each side, is a somewhat deeper depression covered with cartilage, the 
incisura clavicularis, for articulation with the facies articularis sternalis claviculae ; right below 
it at its widest place is an oblong mostly rough surface, the prst incisura costalis (see below). 

The corpus stern! (0. T. gladiolus) is the longest portion; it is broadest at the junc- 
ture of the lib, gradually narrows slowiy upwards and sharply downwards; its anterior sur- 
face, the planum steriiale, and its posterior surface are flat. The manubrium and corpus are 
somewhat movable upon one another where they are united at the cartilaginous synchondrosis 
sternalis (see Fig. 276); at the point of junction, whether the joint exists or even when it has 
become ossified, there is an angle, angulus sternij the size of which varies accx)rding to age, 
sox and individual; it changes during respiration. 

The processus xiphoideus (0. T. ensiform process) forms the lower extremity; it is 
thin, longer than it is broad, very iiTogular in shape, often bifurcated or perforated by an 
opening. Late in life it usually fuses with the body. 

On each lateral surface of the manubrium and corpus are seven (sometimes eight, see 
p. 86) notches, incisurae costales, for the upper seven (eight) ribs. The uppermost is mostly 
rough, the others are smoothly covered with cartilage. The uppermost notch is in the manu- 
brium just below the incisura clavicularis (see above); the second at the point of union of 
manubrium and coi*pus, each forming a half of it; the third on the coipus nearly in the middle 
of the whole length of manubrium -j* corpus ; the fourth to the seventh (eighth) in the lower 
half, so that the inferior notches are closer and closer together, the two lowest often being 
fused to one; the seventh (and eighth) situated at the junction of the corpus with the pro- 
cessus xiphoideus may be situated partially in front of the latter. 

In the female, other things being equal, the corpus storni is shoi-ter than in the male ; 
accordingly, the female sternum is, on the whole, shorfer and looks relatively broader and 
plumper. 
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128. Thorax, 

ihorax, irom the ri^ 


Vertebra cervicaUs VII (prominvusrj 



129. Thorax and Shoulder Girdle, viewed from above. 


130. Fetus 8,5 om 
long 

(about 12 weeks), 
from in front. 


131 and 132. Fetus 18,5 cm long (about 17 weeks), 
from ill IVniif. from behind. 


130 — 132. Spinal Column and Pelvis of human 

fetus. Magnif. : 3:2. 

(The bone substance is colored red, the rest of the skeleton is made transparent.) 
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133. Atlas, vit'Weil {Vnin aUoYO. 


" nucUtus in the *L!*'n-pus 

137. 

Epistropheus of a fetus 
6 months old, 

from in j'nmt, MagmT. : 'J ; 1. 

(The bone 8nb.stnn<‘C h rnl, llto rest of the vertehnto 
transparent.) 


184, Ipiitropliems, from in front, 


nucleus in the body of 
the I8l sacral rertebra 
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135. Middle dorsal vertebra, 

viewed from above. 


13i, First saeral vertebra, 

vifu^n} iVwni a,bove. 


138. Sacrum and Coccyx of 
an 8 month fetus, from in front. 

llapif.^ 1 ; 1. 

(Tbo bone substamto is ^'.ohn'ed rrd. B,io rest is tmwv- 
parent.: Tbe uuelei in ibe an'iis aiv' n<4. visii.ft'-i 


133-136. 

Vertebral bones of a newly 
born. 

Magnif,; 3:2, 

'(■'riu* bone siif.stiUioo is red. tJh; re.-i of the ver« 

teka trafispiireiii) 

Sptitfhbli, Atlas, 4 tli ftl.' 
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Bones of the Trunk. 


The Deyelopment of the Bones of the Trunk. 

All the bones of the trunk of the body are cartilaginous in origin. 

The Vertebrae (see Figs. 130—132 and 135). Each vertebra (with the exception of 
the coccyx), develops from three principal nuclei, one for the body of the vertebra and one for 
each half of the neural arch. The nuclei of the arches appear first (in the ninth* week) and 
they begin in the cervical vertebrae in the second week, and gradually crop up down- 
wards. The nuclei in the bodies of the vertebrae appear soon after, first in the lower dorsal 
and first lumbar vertebrae, and from there spreading upwards and downwards. The arch nuclei 
grow forward anteriorly into the body of the veiiebra and form its dorsolateral portion ; they 
also give rise to the main mass of the processes. At birth, tlie three nuclei are separated only 
by cartilage. The fusing together of the arch nuclei begins in the first year, and progi’esses 
rapidly upwards but slowly downwfirds. In the 3**^ to 6^^ year there takes place the bony 
union of the arch-nuclei with the body nuclei, beginning in the thoracic region. 

About the time of puberty there appear on the upper and lower surfaces of each ver- 
tebra thin bony epiphyseal plates, and at the summits of the processus spinosi and transversi 
little cup like epiphyses (usually double ones on the proc. spinosi of the cervial vertebrae), 
which do not fuse with the main nucleus until the twentieth year of life. 

Several of the vertebrae exhibit peculiarities. 

The Atlas (see Figs. 130 — 133). The arcus posterior and the massae laterales ossify 
from two symmetrical centres (a right and a left one), which correspond to the centres of the neural 
arches of the other vertebrae and aj)pear in the ninth week. In the arcus anterior there appears 
a nucleus (sometimes two) in the first year, which fuses with the two others in the fifth to 
ninth year. The dorsal nuclei unite in the third to fifth year. 

The Epistropheus (sec Figs. 180—132, 184 and 137). The lower part of the body and the 
two halves of the neural arch ea(di receive a nucleus like in the thh’d ceiwical vertebra. In 

the fourth to fifth month there appear in the base of the dens and in tlie upper part of the 

body two symmetncal nuclei, w^hich soon fuse with each other. The dens unites with the body 
and with the lateral parts and those unite with each other in the fourth to sixth year. At 
the tip of the dens there appears a special nucleus in the second year, which unites with the 

main mass in the twelfth year. Tlio body receives an epiphysis only at its caudal end. 

On the seventh vertebra^ there appears very often in the se(;ond to fifth month a 
special nucleus m the ventral portion of the ju’oe. transversus, which usually unites with the 
body after birth, but sometimes remains separate, increases in length and may form a movable 
ceiwical rib. 

The lumbar vertebrae. The proc. mamillares of the lumbar vertebrae, of the twelfth 
dorsal, and of the first sacral vertebra have at their summits special epiphyseal nuclei, which 
appear about the time of puberty or a little later and which gi’ow together with the rest of 
the vertebra after the eighteenth year. 

The sacrum (see Figs. 130 — 132 and 138). Each sacral vertebra develops (like every 
other vertebra) from three main centres or nuclei, one for the body and one for each half of 
the neural arch, which also forms the posterior jiart of the pars lateralis. The corpus nuclei 
appear in the first to third vertebra about the end of the thii'd month, in the fourth and 
fifth, about the fifth to eighth month ; the lateral nuclei appear in the upper vertebrae in the 
fifth and sixth month. Besides these there are formed in the fifth to seventh month, mudei on the 
sides of the corpus, in the three, more rarely four or two upper vertebrae, which represent 
costal elements, and form the section of the pars lateralis which bears the facies auricularis. 
The latter nuclei fuse with the nmdei of the corpus and arch in the second to fifth year; a 
little later they unite with each other. The lateral nuclei fuse with each other in the seventh 
to fifteenth year beginning above and progressing downwards. Besides these main nuclei there 
appear two epiphyseal plates for each body (about the fifteenth year) and two for each of 
the lateral borders of the sacrum, one for the facies auricularis and one for the rough caudal 
part of the border (between the eigteenth and tweentieth year). There are furthennore epiphyses 
also for the processus spinosi. 

The sacral vertebrae are separate from each other until the time of puberty. At that 
time the lateral portions of the vertebrae begin to grow together; then follows the fusion of the 
epiphyseal plates and the bodies and the ossification of the intervei-tebral plates. This process 
begins at the lower vertebrae and extends upward, so that the sacrum becomes a single bone 
about the twenty-fifth year; at the same time the lateral epiphyseal plates fuse also with the 
sacrum. 

The coccyx. Each coccygeal vei*tebra ossifies from one nucleus, of which the first one 
appears in the first year, the others much later, some not before puberty. The three lower ones 
unite usually about the thirtieth year. 
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139. The sternum and the rue ribs of a fetus 

T months old. Magnification 1 : 1. 

(Tlio bone substance is colored n'd, the rest is made transparent.) 

The ribs. Tbc centres nf ossili<‘;ili('n first appear in the sixth and st'veiitli ribs (about 
the end of the second inontli), and tla-n extrjid rajtidly to the other ribs, so tliat most of 
them have their nuclei at the end of the >,(•(. iid monjli. 'I'lio ossiryiuo- proc('ss In'i^ins in lli. 
region of the angulus costae and (‘xtmds <juickly b» tin* lioad; Uk* linal relation )»(‘t\ve('ii ilio 
costal bones and cartitiges is reached in tli(‘ I'onrth month. At tlii' lime nl' pnlim-ty tliejv 
appear epiphyseal nuclei, (Uie nt raeh head ami two at tln' tnhoreiilmn costae, wliieli fnsf' 
witli tbc corpus costae after the twamtioth \r:u-. 

Sternum possesses many centres of ossilieation, which vary extraonlina iil\ hoth in 
regard to their place and time <.f appe;ii-ane('. d'he (.ssil'\ing j)roc('ss usually In-giiis with one 
nucleus in tlu' manubrium in tlc' third to sixth month; hcside this one tlanv often de\el.)|> 
a nnmher of accessory nuclei. Soon afterwards there begin to a])p(‘ar in the corpus li\e t,. 
s('ven partly }>aired and jtartly unpaired nuclei; these of the last segment develo]) oid\ alter 
birth, in the tirst year of life. The nuclei of tin* corpus fuse t(*evther in irregular nnlcr in 
the sixth to twenty-tifth year. The processus xiphoidriis ae«juires a, centre of ossitieatioii at 
its base, wbich appears in tla* sixtti yrair or later. 
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140. Right shoulder blade, scapula. from in front. 

'I’lio scapula (shoulder hjade) (sr(‘ ;ils<> ti^qjros I'Jn, Mi Ml) is ;i ])i-oad, flnt, tliiu, 
tri;ni^-iil;ir wliic*li lies upon tlio iip|M‘r part ol* tln^ wall tho thorax so that tho lateral 

aii^^'lc projorts latornlward over Uk' tluH'ax: its iiuMlial mar^'iii, wlion tlio arm is haii.Mn.s^’ dawn, 
runs ill its lowor pdi'ticii nearly parallel to tin' niediaii plane ami exiends Croin the s<'eeii(l or 
t.hird to the seventh er eie’lith rib. It lies IVeely imtvalde IxdMarii the muscles and is 
connocted hy joints laterah\ard with tlie elavi<-le and M itli tlu' hinuf'nis fuily. ( t'or develMp- 
ineiit soo p. 120.) 

Tin' sliouldi'r hlado lias tl tree margins ; tin; tliin, short(\st. ujipei-, manjo superior, whic h 
jueseiits ell its lateral cxtroniity a noteli, tho inrisura scajmlae (0. T. sujiruscapnlar imtcdi). 
th(‘ longest, medial margin, margo vertehraUs; the thi(d(, lateral margin, niargo axillaris. 
These margins meet in three angles; the blunt, thick nmiuhis inferior^ the shar^ier, thinner 
augidas niedialis (0. T. superior angle) and the angulns lateralis (0. T. antt'rior angle): the 
latter supports the siirfiiee tor artieiilatiou with tin; humewus (see p. 102). 

liie anterior snrtaeo, faclog costallg, is inarKedly eoneave in its njcper lateral ])art, 
Inrmiug tho fossa subseapularis ; in otber ])arts it h'oks smooth ox(*ept for sevc'ral ridges, 
Vnteue uiusculares , directod toward tlie lateral aiigh'. to wliieli are attached teiidineus bands 
eC the til. su1)seapul;i ris. 
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AngiiluM riioOialis 


Margo superior 

! Processus coracoldeus 

I Spina scapulae 
! ' locisura 


Acsa.JiuioH 


Margo 

vertebralis 


itus gienoidalis 
Anguiua laku-uHa 
•Colhtrji Mcapulae 


Tuberositas 

infraglenoidiilis 



'Fossa, iafrasplnata 


Margo aatiiiarls 


Angulus Inferior 


141. Right shoulder blade, scapula, from behind. 

Tho ])()stori(»r suii'iKM' (.f tli<' slioubh-r hhidc, fades dorsalis scapulae, is convi'x and 
subdivided )>v a Ixaiy i»rnj('<‘ti()n , spbia scapnlac, Avliicli aseends at about the juiietion ot' tin? 
upper with tlio ]iiid<ll<- lliinl, into the tipper sinalbu*, deejier /b«-m and the lower, 

larger, Hattor fossa infrasjyvnata. Tb<‘ spina seapulao is low wliere it bej^niis at the margo 
vertebralis and dt volops gi'adiially to a very powerful liijj^b plate of bone wliicb possesses an 
upper surliKv', diroeted also somewhat forward, and a bov(‘r surface, looking' also somf'wbat 
baekwaid. Tho free maipii Is broad. A strnii.i;- pnx-os.s (tlu' (Kroniion) goes off from tbo side 
of it, tirst laternlward, then forward; it Jo(»ks ilattened out in its most anterior ])art. and 
presents an upper and a lower surface; near its apex it pro, vents medianward a small oval 
facies articularis acromil for artionlatieii with the facies artieiilaris aeroinialis olavieulao; the 
acromion is rarely, in the adult, sopamtod l»y cartilage from tint spina seapuku'. 



102 


Bonos of tlio T^ppor Kxtn niifv. 



Ar.romiofi 


Aaftilui laedialii 

Tuberositas supfaglenobbilJs 


Fossa su^jraHiiioata 


Froc€SSus coracoislous 


Kosaa Infrasplrmta 


CaritHS gleiioidalis 


Tuberositas itifragienoidalU 


Margo axillaris 


Aogulus inferior 


142. Right shoulder blade, scapula, from Avithout. 

Tht^ annulus lateralis scapulae hoc.nios nnvrkodly hroador oxtoninlly iiiid is marked 
»>IV IVoiii iho H'st ol' lilt' sitttulder Idndt'. l>y a shallow groove or luck. <‘ollum scapulae. The 
siirlVirc which is tiinicd hticralward , ilic carifns plcnoidalis , is sniiicwliat c(tn(*ave. and is 
<‘n\crcd with c:ir(i1;iLtv ; it is nt'iirlv in sli:ij>c ;ind is broadi'r hchav tlinn ahovi'; thoiv is 

a, slight indentati^'ii in the iijifK'r fiart ot‘ the nnti'rior margin. A roughness just ;il»<*ve tliis, 
the tuberositas supyaplenoxdalis (0. T. suprnglenoid tidtorele), gives origin to tlic caimt loiigum 
m. hie.ipitis; another, larger. IxFov it, at tlie upp<‘rm(tst (aul the margn axillaris, tuberositas 
infra(flen<dd(ilis giv<'s niigin t<t the <‘aput longimi m. trieipitis. 

Di'twceii the ea\ita> gleiinidalis and the ineisura scapulae, arising lV(tm the margo 
superinr. is the processus coracoideas (crow's beak process) ; it is thick, rounded, runs first 
fhi'ward and upward, and tlaai, making a marked liook-liko curvt' forward and latoralward, mids 
ill a liliint tip. Very i-aivly it is scjtarato from the rest of the bone. 
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M. coraoobraohiaUs 




143 and 144. Right shoulder blade, scapula, 

from in front, with the muscular attachments. 




145. Right collar bone or clavicle, clavicula, from above. 



n<*rotnitili» « » * ■ 

lleliJiia Faeica arlicularis sternalls 


146. Right collar bone or clavicle, clavicula, from below . 

'rii(' cliivicula (kci/j cldvlcJe or collar hour) (scr .ilsn I'i^-. VJ'.)) is a sliort, strong. 
(•\ limlrical Ixuu' Iti'iil C/)-lilo‘ ^v liicli runs t ransvt'l•.'^(‘l\ in IVniit fl' tlu' lir.'-i I’il). gf*ing out on 
side from tlii' u|)j)or ond of tli<‘ stornuin, and is alta<-li(‘d at its lati'ral oxiroinity to thn 
arroinion scapulao. 

It is divisible iiiln a shall and tun exlrmiil ins ; that directed teward the sternum^ 
extremitcis sfcrnalis, and that looking toward the s<‘a|Mila, extremitas acroniialis. (For dove^ 
lopnaad see p. FJli.i 

'file shaft is Im'mI eon\('\l\ forward in its medial half: in its lateral half eotiv('xly 
haekwanl. It is triangular with rournled angl<>s especially nu'dianward. 'the extremitas 
sternalis is thickened ami end> with the approximately triangular, enivt'd facies articulariif 
stoaalis covered witli eartilagv. which lies in the ineisura elavieularis sterni. Soinowdiat lateral- 
ward from it. at the junction of the inferior with tiu' posterior surface, \\\c tuherositnR costalis 
((). '1'. Impression for rhomhoid ligament) (for th(‘ lig. r-ostoelavieulare) is visible. The extif'initas 
aeroinialis is somewhat hroadened and is flattened from ahove doxvnward: at its extreme (aid 
it is tui-ned sonu'what forward and supports theix' the small, oval, flat far/rs arUcHhirm 
acrooiialis for ai-tieulation with the la<-ies arti<-utaris at-roinii s<-apulae. .Inst im'dianwani, near 
this, dll the lower surface lies tlie oblong, rough fiihrrosifas eoracoidca () >. T. imj)ressi(»n for 
<'onold ligament) (for the lig. eoraeoelavieulare). 
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M. trapezius 



147. Right collar bone or clavicle, clavicula, from above, 

with the muscular attachments. 



148. Right collar bone or clavicle, clavicula, from below, 

with the muscular attachments. 
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Bones of the Upper Extremity. 



Caput 
I fiuruorl 


Tubcrculiim nilnun 
(Jollum auatornkuHiK. 


Tubfrculum 

uinjua 

Suh’-UH 

inter{uiM>r{?ularis 


Colluta chi rurgicuia 


Criftta tuherculi 
minuria 


Criata lulH?rculi 
inajoris 


Tuberositas 

deltoidea 


Foratoen nutrioiuin 


149. Right humerus, 

hutnCf'US, from in front. 

The humerus (upper arm bone) (sec 
iilso 1^)0 — 155) is a long cylindrical bone 

whirh iiriicubiit's iilxoe with the shoulder 
blade, bcdow with thti bones of the forearm. 
It is divisible into a body or shaft, corpus 
humeri j and two extreinitios. (Tor dt'vt'lop- 
inent see p. 126.) 

Tlic corpus humeri (shaft) is mor(‘ 
cylindrical above, distiiictly triangular below; 
its surlaccs are called the facies 2^osterior, 
the facies anterior medialis (0. T. internal 
surfiHc'i and the facies anterior lateralis 
(0. T. exteriiiil siii-fiiet') ; the posterior surlaet' 
is separated from Hk* two anterior surfaces 
by the margo medialis (O. T. internal border) 
and the margo lateralis (O. T. ('xltaaial 
border) both of thesi' htdiig ('s[)e('i;d1y slnirp 
and prominent below. On the faei( s anterior 
lateralis somewhat above the middle is a broad 
rough surface, tuberositas deltoidea (for the 

m. deltoidous); beliind this, on the posterior 
surlaco lies a shallow groove, the sulcus nervi 
radialis (0. ^J\ museulospiral groove) (for the 

n. radialis), wlii(h begins on the medial margin 
and descends like a long drawn-out s[)iral to 
the lateral margin. A huge foramen nutricium 
is often noticeable near the middle on the 
medial margin; it li'ads into a canalis nutridus 
directed distalwa rd . 

The upper extremity is broadened 
and su[tpnrts the caput humeri which is 
covered witli cartilage; this is ni'arly hemi- 
spherical and directed upward and median- 
ward. It is separated 1‘rom the rest of tlie 
bone by a constriction, the collum anatomicum 
(anatomical neck). Close to this lie two 
eminences: directed exactly lateralward is the 
tuberculum majus (t). T. greater tuberosity), 
in front of this din'cted forward, the tuber- 
culum minus (O. 'V. Icsst-r iidu-rosity) : rimning 
forwanl and downward I'rom both of tlie.se are 
ridgrs , tln' crista tnherculi majoris (0. T. 
posterior bicipital ridgf) and the crista tuber- 
culi minoris (<). d\ anterior liicipital ridge). 
lletwccMi the tubercula and th(‘ cristae runs 
tlu‘ deep sulcus intertubercnlaris ((). T. hici- 
pital groove) (for the tendon of llu' caput 
bmgum m. bicipitis). At the jumdion n|' the 
uj)per extremity with the corpus Imiiicri lies 
the collum chirurgicum (surgical lu ck). 
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150. Right humerus, 

hutfl 6 KUS, from behind. 

The lower extremity of the 
humerus is somewhat thinner but 
broader than the shaft. From each 
side of it projects a rough eminence, 
the epicondylus medialis (0. T. internal 
condyle) and the epicondylus lateralis 
(0. T. external condyle). These lie in 
the lines of continuation of the margo 
medialis and the margo lateralis and 
give attachment to muscles and liga- 
ments of the elbow joint. The cpi- 
condylus medialis is the larger and 
presents on its posterior surface a 
shallow groove, sulcus nervi ulnaris 
(for the n. ulnaris). 

Between the two epicondyles lies 
a joint surface, covered with cartilage, 
for articulation with the bones of the 
forearm, the axis of which is in oblique 
relation to the long axis of the corpus 
humeri. The articular surlaces consist 
of a medial, rollershaped surface, troch- 
lea humeri (for articulation with the 
ulna), which extends also upon the 
posterior surface, and of a lateral, 
smaller capitulum humeri (0. T, capi- 
tellum or radial head) (for articulation 
with the radius), shaped like the segment 
of a sphere, which is not continued upon 
the posterior surhice. Above the trochlea, 
both in front and behind, is a deep 
depression; that in front is called the 
fossa coronoideay that behind, the fossa 
olecrani; between the two the bone is 
very thin and may be absent. On the 
anterior surface, above the capitulum 
humeri, lies the smaller fossa radialis. 
These three depressions are not covered 
with cartilage. 


humeri 




illii 


, CoUuin jiimtouiieuHJ 


- ■ Tuhefculum majtia 


- CoHuiu ihiiriirgicUfu 


I- --Sulous n. radiftiis 


- Facies pofctedor 


ulecrani 

laterals 

Trochlea hutacri 


f ' Sulcus n. ulimris 

' FplconUj^lus mediaHs 
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I!.. IMS m| III!' r|i|iei' Isxti'craity 





Collttm aoatotiHeuiti 

for tl!i‘ tuBi. lr>frR»piimtus 
and it'rcfS iBJuor 


Tuhercutiuu rintjus- 


Caput buinort 


for tiu: lu. supraapitiHtus 


Hulcus intertubfirculariB ^ 


Tnbetculum minus 


151. Right humerus, humerus, upper 

from above. 


extremity^ 


llehtnU 

'^Facies posterior 


Margo lateralis 


'Margo laedtalis 


Facies anterior lateralis 


Facies anterior laedialis 


III front 


lower half 


152. Transverse section through the 
of the right humerus. 


In front 

Capitulum humeri 


Trochlea humeri 


KptconrtyUis IftteriiU s''* 


Kp leond y1 1 ! 9 medial is 


Sulcus nervl uluaris 


Right humerus, humerus, lower cxiromity, 

from below. 
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M. supraspinatus... 
M. Bubscapularis 


M. latissimus dorsi ^ 


M. teres major — 


M. pectoralis major 




M. deltoideus - 


M. coracobrachialis- 


M. braohialis -1 






M. braohioradlalis - ij r 


M. extensor carpi 
radialis longus 

M. extensor carpi 
radialis breyis , 

M. extensor 
digitorum ' 
communis, 
m. extensor 
carpi 

ulnaris and . 

m. supinator V 


’'-i * ' 


—M. infraspinatua 
‘-M. teres minor 


M. flexor 
carpi ulnaris 


Si. palmaris longus, 
m. flexor carpi radialis and 
m. flexor digitorum sublimis 




M. triceps brachii 
(Caput laterale) 

M. deltoideus 


-SI. brachialis 


h- SI. brachioradialis 


Si. triceps brachii 
(Caput mediale) 




SI. anconaeuB 


M. pronator teres 


154 and 165. Right humerus, humerus, 

with muscular attachments. 


From in front, 


From behind, 



no 


JJoncs of the l f Kxtremity. 



niecrano.'i 


iiadsura Eemiluuaris 


Processus 

corouoideus 


I rtciHura 
radial ia 


Tuberositas ulnae 


Foramen nutricium 


Margo volarls 


Crista 

interossea 


Facies volarls 


Ciii>itulurrt' uluae 


Proce.Mus slyloideus 
C i r c 0 m ferco li a ar ii cu laris 


156. Right ulna, ulna, 

from in front. 

The ulna (see also Figs. 157, 
161 — 163, 179) is a long, cylindrical 
bone which is thicker at its upper than 
at its lower extremity. It lies on the 
side of the forearm corresponding to the 
little finger, is united above by a joint 
with tho upper arm, below, only in- 
directly, with tho carpus; it is united 
by joints with tho radius both above 
and below. (For development seep. 126). 

It is divisible into a shaft or 
corpus, and two extremities. 

Tho shaft, corpus ulnae, is 
bent slightly so as to be convex toward 
tho side of the little finger and is 
triangularly prismatic. Of its three 
surfaces, the facies medialis (0. T. 
internal surface) on the side corresponding 
to the little finger is narrow ; it goes over 
at the rounded margo volaris (0. T. 
anterior border) in front and the margo 
dorsalis (0. T. posterior border) behind, 
into the broader facies volaris (0. T- 
‘dfnterior surface) and facies dorsalis 
(0. T. posterior surface). These meet 
with their radial borders in the sharply 
projecting crista interossea (0. T. ex- 
ternal or interosseous border). A fora- 
men nutricium often lies near the crista 
interossea at tho middle of the length 
of tho volar surface and leads into a 
canalis nutricius directed proximalward. 



Bones of tlie U|)iior lixlicjnity. 


ill 


157. Right ulna, ulna, 

from tlio radial side. 

The upper extremity of the 

ulna is thickened and ends with a 
rough strong process, the olecranon; 
beneath it, projecting cornico-Iike from 
the volar surface, is the strong processus 
coronoideus. Between these two jiro- 
cesses lies a deep notch, covered with 
cartilage, the incisura semilunaris, (0. 
T. greater sigmoid cavity), in wliich the 
trochlea humeri is received. On the 
radial side of the proc. coronoideus the 
smaller, slightly concave, incisura ra- 
dialis (0. T. lesser sigmoid cavity) (for 
the capitulum radii) is visible. Passing 
obliquely backward and downward from 
this is a sharp bony ridge, the crista 
m, supinaioris (for the origin of the 
in. supinator). Somewhat below the 
proc. coronoideus lies a broad rough 
surface for the attachment of the ra. 
brachialis, the tuberositas ulnae. 

The lower extremity is nar- 
rower and forms a small rounded head, 
capitulum ulnae. This is covered with 
fibrO'Cartilago not only on its distal 
surface but also in the largest part of 
its circumference, the circumfereniia 
articularis (for the incisura ulnaris 
radii). On the side corresponding to the 
little finger, the small blunt processus 
styloideus projects distal ward. 



Olecranon 


I II c 1 sn r m sc m I ! u ii a i w 


Froccs’HUS 
■’ cororioiilciiB 
IndBUra radialla 
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Tuberositas ulnae 


Facies dorsalis 


Crista inierossca 


Oipiluluiii ulnae 
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C i r PU m fa J c ti f la ar i b; ularis 
Frocegfiua si yloideus 
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Bones of til*' i;\iiviiiit\ . 



k'ovm caplliili nidil 


('IrcuirtfeJrt^ntla 

urticiiiarig 


Tiifatuluiu nulU • - 


Collnm radn 


Tub^rogitjiB radii 


Cri$ta ittterossea 


Fardes Tolarla 


Margo volaiiis 


Fmc^asitB s-iyloid^us 


158. Right radius, 

radius, from in front. 

The radius (spoke) (see also 
Figs. 159—163, 179) is a long 
cylindrical bone, thickened at its lower 
end which occupies the side of the 
forearm corre8i)onding to tlie thumb. 
It articulates above with the upper arm, 
below enters into the joint between the 
bones of the forearm and those of the 
wrist and rotates above and below on 
the ulna. (For development see p. 126.) 

It is divisible into a shaft or 
corpus and two extremities. 

The corpus radii or shaft is 
bent so as to be somewhat convex 
toward the thumb side and is triangu- 
larly prismatic. The narrowest of its 
three surfaces, fades lateralis (0. T. 
external surface) is directed toward the 
thumb side; it adjoins at the rounded 
margo dorsalis (0. T. posterior border) 
behind and the margo volaris (0. T. 
anterior border) in front, the broader 
facies dorsalis (0. T. posterior surface) 
and facies volaris (0. T. anterior sur- 
face). The ulnar angle formed by these 
two surfaces is especially sharp and is 
called the crista interossea (0. T. 
internal or interosseous border). A 
foramen mitricium is often visible at 
a spot corresponding to that on the 
ulna; the canalis nutriciiis is directed 
proximalward. 
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159. Right radius, radius, 

from bcliind. 

The upper extremity of the 
radius supports the button -shaped 
capitalum radii (head) ; this is for the 
most part covered with cartilage and 
proxirnalward presents a small flat 
depression, fovea capituli radii (for 
articulation with the caiiitulum humeri); 
its circular periphery covered with car- 
tilage, circumferentia articularis, mo- 
ves in the incisura radial is ulnae. J ust 
below the capitulum the bone is narrowed 
to form a neck, collum radii, and close 
below this spot, projecting ulnarward and 
volarward, is the tuberositas radii 
(0. T. bicipital tuberosity) (for the 
attachment of the m. biceps brachii). 

The lower extremity is mark- 
edly broadened, quadiilateral. Its an- 
terior siiiiace is smooth and slightly 
concave; its posterior surface is sub- 
divided by several longitudinal ridges 
into grooves for tendons (see Fig. 163). 
The distal terminal surface, facies arti- 
cularis carpea^ covered with tough 
fibrocartilage , is slightly concave and 
triangular ; it is subdivided , usually 
distinctly, into a triangular radial part 
(for the os naviculare) and a quadran- 
gular ulnar part (for the radial portion 
of the os lunatum). On the ulnar side 
is a small notch covered with cartilage, 
the incisura ulnar is (0. T, sigmoid 
cavity) (for the capitulum ulnae and 
the discus articularis). Projecting distal- 
ward from the angle on the thumb side 
is the short, blunt, quadrilateral-conical 
processus styloideus. 



CiMurafereniia 
artieuiarb • 
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Spalteholz, Atlas. 4th ed. 
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Margo (iorfialfa 


IltliiitKl 

Fades dorsalis 

■ 

Facies dorsalis 


Fades lat.eittUs 


Sadlliw- 




t::- 


Mixrgo tJoraalia 


Facie? ttiedialla 


■ mrnrn 


Wfirgo volaria-' 


Fades volaris 


' ; - - i " Margo volarts 

A { j 

- t Facies volaris 

V I 

Orkta© ioterosseae 

in front 


160. Transverse section through the middle of 
the bones of the right forearm. 



Fades dorsalis radii 


Frocessus styloid eus ulnae 


Facies articularis carpea 
Processus styloideus radii 


4 - 




Fades rolarie radii 


Capital um uinae 

In front 


161. Lower extremity of the bones of the right 
forearm, fi roin below. 

The lower extremity of the hones of the forearm (see also Figs. 180 
and 291) wliicli forms the articulation with the carpus, in’esents on its distal surface 
the facies articularis carpea radii and the capituhm ulnae. The former articulates 
directly with the os naviculare manus and the radial part of the os lunatum. The 
capitulum ulnae on the contrary does not touch the nliiar part of the os lunatum and 
the os triquetrum, situated distal ward from it, directly, but is separated from them by 
a discus articularis. 

On the sides of this surface the two j)rocessus styloidei are visible. 
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~M. triceps brachll 
flexor carpi ulnaris 
' M. sDCODaeus 




ir. 


' -SM. extensor carpi ulnaris 


■m 


M. flexor digitorum 
profundus 

-M. supinator 


i 


-f 


M. abductor 
" pollicis longus 


- M. pronator teres 

- M. flexor carplf ulnarls 
M. flexor digitorum 

Bublimis 

extensor pollicis longus 


I-. M. extensor pollicis breyis 


^ M. extensor indlcis 
propriuB 


Vh 


M. pronator quadratus 


M. abduct, poll. long. 
M. extens. poll. brey. 

^ M. extens. poll. long. 
M. extensor carpi 
X radialis longus 
^M. extensor carpi 
radialis breyis 


M. extensor digitorum communis 


M. extensor carpi ulnaris 


162 and 163. Bones of the right forearm, 

with the muscular attachments. 

from the surface corresponding from the side corresponding to 
the hollow of the hand. tbe back of the hand. 


8 * 




of tlio- Upper Kxlmiub 


Os lu Batura 


Os Jidviaularu laanus 


Os triquf'.tfujn 


Tiitjerculum, osbIs naviculari«, 
T u be ro » I u wi oss f a 
!iiullafi;4uli jaajarJB 


Oh pi si forme 


Os muttangnlum 
majus 


Hamulus ossis hamati 


Os muUangulum minus 


Oa oapitatum Os hamatum 


164 — 171. Bones of the right carpus, ossa carpi, 

shown singly, from tlic volar surface. 


Tho ossa carpi (wrist hones) (.se(' also Ficfs. 172 — 180 , 182 , 188 ) are arran^^ed 
ill I wo 1 1’aiisviM-so rows of four o:h* 1 i: tlio prnxiiiial (iiunilicrod from the thumb side) eousiRis 
of the os naviculare mamis, os hmaium, os triquetrum, os pisiforme; tlic distal of the os 
muUangulum majus, os muUangulum minus, os capitatuni, os hamatum,. (For tho develop- 
ment see p. 127 .) 

The 08 iiayiculare iiianus ((). 'f. scaphoid Imuic) presents proximally a convex articular 
surface (for the radius), on its distal surface', a convex articular surface (for the ossa multanj^-ula 
majus et minus), on the ulnar surface proximalward a small crescent shaped, almost flat arti- 
cular surfa<-e (tnr tlu' os lunatuin) and distalward a concavi' snrfaci' (for the os capitatuni). 
On the velar suiiacc lies tlu' hihcn'iilom ossis noricularis. 

Tin' os lunatuin ((). 'f. semilunar bene) ju’cscnts pr(»\iinall\ a marlscillv eoiivex articular 
surl’aee (lor tlic rafliiis and tor the discus articidaris of tbe jnint Inrmcd hv the forearm with 
tho band), distalfv, a markedly CMUcnvc articular surface (for tlu' os capitatum) and a narrow 
slightly concave one (iV.r tlu' os liamatum); radialward lies a small cri'scent shaped, almost 
tlat articular surface f..r the os navii'ulare, nlnarward a small sipiaiv, Hat artiiuilar surface for 
the os triipietniin. 'Dk' volar surface is s(piarc, and largor than the dorsal. 

The OS trUtuctrum (tf T. cuneiform hone) (has lu’oximally a small, convex articular 
surface (tbr the discus articidaris of the joint formed hy tlu' toivann with the hand), distally, 
a large surfac(' ciii-vcd |ilv(‘ llic thread of a s(‘rcw (for tho <•> haniatimi), radialwiird , a small 
Hat oin' ifta’ tlic ns lunatuin) and on the volar snrfac<' a small, Hat, rounded articular surface 
(for tlic (*s pisiforim*). 

d'hc os pisiforme is a small, cgg-shapc'd hone which dorsalward juvsciits a small, Hat, 
I'onnded articular siii-facc (for the os triipictrum). 



Bone$ of to Upfoi* Kitrewitr 


Os Juuatum 


uAvi<;ulare manug 


Os irk^uptruiu 


<.>s liisiforme 


0» capita fum 


Os ham a turn 


Os multangulum minus 


Hamulus oasis haraati 


Os multangulum majns 


172— 179. Bones of the right carpus, ossa carpi, 

shown singly, from tlic dorsal surface. 

The os multatiguliim uiajus or laixe multangular bone (0. T. trapezium) has 

proximally a slightly corieavc articular surface (I’or the os naviculare), dishilward a saddle- 
shaped surface (for the os luetacarpale 1), ulnarward a proximal somewhat larger, concave sur- 
face (for the os multangulum minus) and a small distal surface (for the os metacai pah' II). 
On the volar surface is a, small projection, tuberculum ossi multanguli majoris, and ulnar- 
ward from it a groove (for the tendon of the m, Hexor carpi radialis). 

The OS multangulam minus or small multangular bone (0. T. trapezoid hone) 

presents proximally a slightly concave artimdar surface (for the os naviculare) distalward a 
flat saddle-shaped surfece (for the os metacarpalo II); ou ihe radial surface lies a slightly 

convex articular surface (for the os multangulum majus), on the ulnar a 1‘eebly concave surface 

(for the os capitatum). The dorsal surface is rough aiid dislim llv larger than the volar one 

The OS capitatum (0. T. os magnum) is inser((‘d in its proximal part into the deep 
concavity formed hy the os naviculare and th<‘- (^s lunaium. It su[)ports there a markedly 
convex articular surface (for the os lunaium), distalward a tri|»artite, almost flat, articular 
surface (for the ossa metacar})alia II, III, IV); radialward are convex ail ieular surfaces for the 
os naviculare and the os multangulum minus, ulnarward a Hat articular sometimes divided 
surface for the os hamatuin. The volar surface is uarrowm- than the dorsal, and shows a long, 
rough projection. 

The 08 hamatum or hook bone (0. T. uncifonn hone) presents a large, articular sur- 
face, cun'cd like tlie thread of a .screw (for the os hinatum and the os triquetrum) directed 
proximally and at tho saim* time ulnarward; <listally is a doulde more or less Hat articular 
surface (for tho ossa metacarpalia IV, V) and radialward a single. Hat, sometimes divided 
articular surface (for the os capitatum). On the volar suihu'o a Hat somewhat curved proces.s 
projects radially upward, the hamulus ossis hamati (0. T. unciform process). 
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180. Right wrist and neighboring bones, 

in transverse rows, separated from one another, from the volar surface, 
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The first carpal row (see also Fig. 291), considered as a whole, has proximal ward 
an elongated oval, markedly convex, articular surface, in the formation of which participate 
the os naviculare and the os lunatum especially, the os triquetrum to a less extent; the os 
naviculare and tho radial part of tho os lunatum articulate with the facies articularis carpea 
radii, the ulnar part of the os lunatum and tho os triquetrum with the discus articularis 
situated below the capitulum ulnae. The os pisiforme takes no part in the articulation with 
the bones of the forearm nor in that with the second cai’pal row, but is simply attached, 
to the volar surface of the os triquetrum. Distal ward the first carpal row is bounded by a 
surface, the radial portion of which (formed by tho os naviculare) is convex and projects 
distalward, and its ulnar portion (formed by tho ossa naviculare, lunatum, triquetrum) 
represents a markedly hollowed out depression. 

The second carpal row (see also Fig. 291) ends proximalward in a surface, the 
radial portion of which (formed by tho ossa multangula majus et minus), is concave and its 
ulnar part (formed by the os capitatum and os hamatum) represents a head projecting markedly 
proximalward. These proximal surfaces are approximately impressions of tho corresponding 
distal surfaces of tho first carpal row. Tho distal boundary of the second row is formed by a 
wavy surface in which tlie ossa motacarpalia are deposited; furthest radial ward lies tho saddle- 
shaped surface for the os metacarpale I (formed by tho os multangulum majus); after this 
comes tho surface for the os metacarpale 11 (formed chiefly by tho os multangulum majus et 
minus and partly by the os capitatum); then the surfiice for the os metacarpale III (formed 
by the os capitatum), then the surface for tho os mctiicarpalo IV (formed chiefly by the os 
<*apitatum and partly by the os hamatum) and finally, the surface for the os metacarpale V 
{formed by tho os hamatum). 

The carpus (wrist) (see Figs. 182 and 183) is on the whole almost quadrangular, 
and narrower proximally than distally. It is besides curved so as to bo somewhat convex 
dorsalward and, accordingly, volarward forms a groove which is made deeper by tho fixet that 
the radial and the ulnar sides arc somewhat elevated; radialward are the tuberculum ossis 
navicularis and the tuberculum ossis multanguli majoris which together form the eminentia 
mrp radialis; ulnarward the os pisiforme and the hamulus ossis hamati project upward and 
form the eminentia carpi nlnaris. The groove bounded by tho two eminentiae carpi is called 
the sulcus carpi; it is converted into a complete canalis carpi by the ligamentum carpi 
transvorsum which extends between tho eminentiae; through this canal go the tendons, vessels 
A\m\ nerves to and from tho fingers. 
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181. Metacarpal bone and phalanges of the third 
finger of the right hand, os mefacarpa/e III et phalanges 

digifl ///, from the dorsal surface. 
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The five ossa metacarpalla (see also Figs. 180, 182—185) are short cylindrical bones, 
each of which is divisible into a shaft, or corpus , a proximal extremity, basis f and a distal 
extremity, capitulum. The whole bone is curved, so as to be slightly convex toward the 
back of the hand. (For the development see p. 127.) 

The corpus or shaft is triangular so that one side looks dorsalward, the other two 
radial- and iilnarward; the latter surfaces meet in nn angle directed volarward. On the volar 
surface is a large foramen nutricium, which leads into a canalis nutricius directed in the 
thumb distal ward, in the second to the fifth finger, proximalward. 

The basis is somewhat broadened and presents on its proximal surface an articular 
surfiice for connection with the carpus, between the second and the fifth finger also small 
articular surfaces on the radial and ulnar surface for the neighboring metacarpal bones. The 
basis ossis metacari)aUs I (see Fig. 180), has a proximal saddle-shaped joint surface (for the os 
multangulum majus) but no lateral articular surfaces. The proximal articular surface of the 
basis ossis motacaipalis II is divided into three unequal parts (see Fig. 180 and p. 119); and 
the one for the basis ossis metacarpalis IV into two unequal parts. On the basis ossis meta- 
carpalis III, from the radial part of the dorsal surface, a blunt process, the processus styloU 
deus ossis metacarpalis 111, (insertion of the m. extensor carpi radialis brevis) projects toward 
the carpus. The basis ossis metacarpalis V (seo Fig. 180) presents proximalward a slightly 
saddle-shaped articular surface for the os hamatum and a flat articular surface on the radial side. 

Each capitulum possesses a spherical articular surface, covered with cartilage, which 
extends upon the volar more than upon the dorsal surface. On the two sides there are 
depressions and roughened areas for the ligaments of the joint. 

The four spaces lying between the ossa metacarpalia (see Figs. 182 and 183) are called 
spaiia interossea metacarpi. The first, between thumb and index finger is the broadest. 
They are all filled out by tlie mm. interossei. 

The phalanges digitorum (see also Figs. 182 and 183) are three in number from 
the second to the fifth finger; while on the thumb there are two; they are called phalanx 
prima, secunda, tertia. Each phalanx is a short cylindrical bone which is divisible into a 
shaft or corpus, a proximal end, basis, and a distal end. (For the development seo p. 127.) 

The corpus is flat volarward and curved dorsalward so as to be convex in transverse 
direction. A large foramen nutricium on its volar surface leads into a canalis nutricius 
directed distalward. The basis is somewhat broadened and possesses a deep articular surface, 
covered with cartilage, which on the first phalanx is simple, on the others is divided by a 
ridge. The distal end of the first phalanx of the thumb and also of the first and second 
phalanx of the remaining fingers has a trochlea, a small transverse roller surface covered, 
with cartilage, with a groove in the middle; on the sides lie small depressioms for the 
attachment of the ligament of the joint. On the terminal phalanx the distal end is trans- 
formed to a broad flat rough area, the tuberositas unguicularis. 

Ossa sesainoldea (sesamoid bones) (see Fig. 182) are small masses of bone which, 
embedded in tendons or ligaments, lie upon the other bones. There are constantly five or 
almost constantly five such on the volar surface, two at the metacarpophalangeal joint of the 
thumb, one at the interphalangeal joint of the thumb and one each at the metacarpophalangeal 
joint of tho second and of the fifth finger. (For the development see p. 127.) 
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183. Bones of the right hand, ossa manus, 

from the dorsal surface. 
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184. Bones of the right hand, ossa mm, 

from the volar surface, with the muscular attachments. 
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]i<»ii(s (»r til'* rpiirr Mxliviiiiiv. 

186. Skeleton of the right upper 
extremity of a fetus 5 months old, 

from in front. Mag*nif. : 1:1. 

(TIh‘ !)" 11 (‘ sii)>slaih-i' is cnlnivMl nMl. Hk- n'>t is madi' traiispaivnt.) 

Development of the bones of the upper extremity, riu v 

an' all pri'ld rim'd in (‘artila.L;v. The elavieh' is an ('xei'[)tinn in so 
pir as its primitive e(‘ntre of (h'vi'lopinent a|)j)eai'> pi'inr to 
till' rnrinati'Mi nfaiiy oartila^'innns matrix; tlu' I'lirtln'r (h'velopment, 
h<>\V('V('r, lahi's jihu'c in this hoia' liki' in all tin' others l'n>m 
eartilage. 

Scapula, The main (-(‘ntiv or nin'l(>iis appt'ars in the 8^^ week 
m-ar tin' lateral an; 4 li' ami r<»i-ms the ImmIv, ilie spine, and base of the 
^leiinid eavity. In tlie lirst year ef lile, there appears a mieleiis 
in tin' pme. enrai-eideus , which at piiherty fuses Avith tin' main 
mass, ainl in tin' l(|di TJ'li vcai' there d(‘V('l(d)s a snheoi’acniil 
nm-leiis in the basis ((f the pn-e, cdraenidcns and at tin* np]H‘i‘ 
('d.i;'e ef the eavitas glein*idalis, which fnsi's with the main mass 
about till' ishi \o,\\\ |>esid('s these tln'iv a])peai’ tin' following' 
ej>iphyses; 1. in the acioinioii (‘J -M which (luickly l'iis(' into oiif‘). 
ap])earinj^^ in the ls“' .'ear, (unite with the sjiina in the 

20th your); 2. at the angulus inlerior in the 16^*^ — 18th year; d. in 
the mare-o vertehi*alis in the IsOj 20 th yoar; 4. on the npjier lateral surface' (d the proe. 
<‘orae(»i<leus in tla* KOh IsOi yrar; and 5. on tin; upper surface of the eavitas oT-iioidalis 

in tin' l()th isOi vcaix In the Itsth to 20th year tln'n' In'^-ins a, union with the main mass 
of bone first of tlio opiphyse's cf tin' pr«>c. eoractadens, the'ii of those efthe eavitas i^leiioidalis, 
then of the ang'idus iiderior, ami lastly of the' maro’o ve'rle'hralis. 

Clfivicula, The' shaft shows in the' (>*•» we'e>k a im'elial and a lateral nueleus whiedi 
seeoii unite. At tlio ste'nial cue] tlie-re' appears an e'piphysis in the' iSth — 20th ye-ar. wliie-li unites 
with the shaft in tlie' 2()'h 2oth y(>;ir. 

Humerus (se'e' also Fio-. iSTl. d'he' nne-li'US leer the shaft tir>t appears in the 6th to 
7 th we'e'k. At tin' |»i‘o\inial e'lnl there elevelojis an e piphyse'al nm-li'iis I'or the' e*aj)nt in the l^t to 
2ed y(‘;n-, (Uii' for the' tuhe're'ulnm majns in t he' l»t to ;|»al year, ami oin* for tlu' tuherenlnm minus (md 
ceuistant ) ill tin- :;rei 5 th y(>ai'; these' setem eeiah'see' in the' 4 th ()'h y,.iiix ami unite Avitli tin' shaft 
in the lid*' 2d**' ye-ar. At tin* elistal e'lnl jhe>iv apjM'ar, t'pijthyse'al nne-lei in the' e‘a|)itiilnm 
ill the l‘*t- Id'^t year, in the epieoudylus me'dialis in the dth — ptli vp;ii'. in tin' ti'oehlea in tln^ 
8th — t( 3 th y(>;ii-, ;iiid in the epieomlylus lateralis in the 11th — Ijsth ve.n-; iIk .^c tin' three' 

late'ral ones tirst unite* with e/ae-li e-tln'r ami (hen (in the 16th — J7th year! with tin* shall, Avhilo 

the' e'j)ij»hyse's of tin* e'pieomlyhis me'elialis unites with tin* shaft in the Isth yen)-. 

Ulna (se'c alsei p. issi. The' miele'iis f<»r the' .shaft ajtpe'ars in the' 7**' we'i'k. In the' 
elistal e'piplivsis a nm-leMis is lorine'el in the' 6**' <)tli (imion in tin- ls*h •_>]**' year), and 

in the' pi-(*\imal (‘piphysis in tin* S**' 11**' year. (Union in the 17th y,.;ii- j 

Iladius (s. also Fiif. 1S‘)). The' nm-le'iis of tin* shall appeals in the' 7'*‘ we'e'k. A 
miele'iis ill the* elistal e'jliphysis ap|)('ars hetwee'ii the' S*h month ami the' 2.''* year; this unites 
with the' shaft in (In' 21'’t 2dth y,>ar. In the' ])re>ximal epi[ihysis a niie'le'iis first e.h'velops 
hetwe'e'ii the' jth <|(ii year, and unites uitli the shaft in the 17th 2(j*’* year. 




es of t 
ity of a 

lificatioii : 1 


iicli (inly 

<l.s :ii(‘ (Irjiwii. 



Lablufu ejitemum | 

/iJoea iiiterniedia / C-rwta ihaea 

/ l„.inui>i i Ml. 'mum ) 


Spina Uiaca 

posterior inferior jucisura Iscbladka 


■Fades lunala 


Acetiibuium 


Kmiiieniia iliopedlnea 


Fossa acctabuil 


Spiua fsehtadica 
iueisafa tsichladica minor 


Iijcisura acetabuli 
Corpus ossis pubis 
-Crista obturatoiia 

Ftdii oisis pubis 
BiMitti wperiw 


Totjcrculuni 
obtumtor.pusi, ./ 

Tulipi’cmium 
obUiralor. aub 

Fw»iii«*ii 

obturtitHUk 


Tuberi'ulunj 


Tuber IschUdicum 

limui iuprlor oiiii iscbtl 


Httiiius inferior ossls pubis 


liamus inferior ossis ischil 


191. Right hip bone, os coxae, from without. 
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The 08 coxae (hip hone) (0. T. os innominatiim) (see also Figs. 192—206) is paired, 
lies in the lowermost part of the trunk, and forms there with the same bone of the other 
side and with the sacrum a firm broad bony ring upon which the vertebral column rests 
above and with which, externally, the hones of the thigl^ are connected. (For the development 
see p. 166.) 

Each 08 coxae is composed of three pieces, separated until about the age of puberty: 
the 08 ilium which is directed upward and backward, the os ischii, which is directed downward 
and backward and the 08 pubis which is directed forward and downward. These three con- 
stituents moot somewhat below the middle of the hip bone. At this spot on the external 
surface lies a wide deep fossa, the acetabulum. This is surrounded by a high bony wall which 
presents below a broad notch, the incisura acetabuli ; in the bottom of the acetabulum a large 
rough spot is visible, the fossa acetahuliy which is surrounded in front, above and behind by 
a horse-shoe-shaped concave surface, the facies lunata, covered with cartilage. The acetabulum 
serves for articulation with the femur. In youth the places where the three bones unite are 
visible as a Y-shaped seam, the middle point of which is situated in the fossa acetabuli. 

The 08 ilium (see also Figs. 192 — 194 and 196 — 206) helps to form the acetabulum 
by means of its thick and broad lower part, the corpus ossis ilium (vide supra); the upper 
part is a broad, in places very thin, somewhat wavy bony plate which bends backward, up- 
ward and lateralward and is called the ala ossis ilium. The corpus and ala are separated 
from one another by the linea arcuata, a curved rounded bony ridge desQending obliquely from 
behind and above, forward and downward. The free margin of the ala ossis ilium is curved like 
the letter S, being concave median ward in front and convex medianward behind; elsewhere it 
is markedly broadened; it is called the crista iliaca (iliac crest). On it the places of 
atUichmcnt of the abdominal muscles are marked as ridges, namely as labium externum and 
labium internum on the external and internal angle of the crest and as linea intermedia 
between these two. The crest ends in front in a blunt projection, spina iliaca anterior 
superior; below this the margin is narrower, somewhat concave and presents a second less 
marked projection, spina iliaca anterior inferior; below this it goes over into the corpus 
ossis pubis and there forms with the latter the eminentia iliopectinea. The iliac crest ends 
behind at the spina iliaca posterior superior; below it, separated by a small notch, lies the 
spina iliaca posterior inferior (sometimes indistinct), and still lower is a deep notch involving 
also the corpus ossis ischii, the incisura ischiadica major (0. T. great sacro - sciatic notch). 
The medial surface of the ala is for the most part, smooth, slightly concave, fossa iliaca ; 
behind it is an uneven surface, the anterior irregularly triangular portion of which, facies 
auricularis, covered with cartilage, articulates with the facies auricularis ossis sacri, while its 
posterior, very rough portion, tuberositas iliaca, serves chiefly for the attachment of the liga- 
menta sacroiliaca interossea. The fiicies auricularis is not infrequently partially surrounded in 
front and behind by a groove, the sulcus paraglenoidalis , which serves for the attachment 
of the deep fibrous bands of the ligamenta sacroiliaca. The external surface of the ala is 
hxirly smooth, and curved so as to be convex in front, concave behind. It presents three 
rough ridges, convex upward and backward, the shortest of which, the linea glutaea inferior 
(0. T. inferior curved line), lies just above the acetabulum; above and behind this is the 
linea glutaea anterior (0. T. middle curved line) which is the longest of the ridges and 
extends from the incisura ischiadica major to the spina iliaca anterior superior; and above 
this the shorter linea glutaea posterior (0. T. superior curved line) runs from the spina iliacii 
posterior inferior to the crista iliaca. 


Spalteholz, Atlas. 4ih ed. 
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The OS ischil (0. T. ischium) (see also Figs. 191 and 193—206) helps by 
its thicker upper part or body, the corpus ossis ischii, to form the acetabulum. At 
the anterior margin of this, below the ineisura acetabuli, there is not frequently a 
small projection, tuber culum obluraforium posterius ; from its posterior margin the 
strong, sharp spina ischiadica (0. T. spine of ischium) projects backward and some- 
what medianward. The deep notch between the spina ischiadica and the spina iliaca 
posterior inferior is called the ineisura ischiadica major (0. T. great sacro-sciatic 
notch) ; a second notch, the ineisura ischiadica minor (0. T. lesser sacro-sciatic notch), 
below the spina ischiadica, between this and the tuber ischiadicum, is flatter and covered 
with cartilage. 

Extending backward and downward from the body or corpus is the triangularly 
prismatic ramus superior ossis ischii; its medial surface and the surface directed 
forward and lateralward is smooth ; the surface directed backward and latoralward is rough 
and much thickened ; it forms the tuber ischiadicum (0. T. tuberosity of the ischium). 
From the lower end of the ramus superior iu front the thinner flat ramus inferior 
ossis ischii (0. T. ascending ramus) goes olf, nearly at a right angle; it extends for- 
ward and upward and fuses with the inferior extremity of the ramus inferior ossis pubis. 
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193. Right hip bone, OS C0XQ6, from in front and below, 
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The OS pubis (see also Figs. 191, 192 and 194 — 206) helps, with its thicker 
upper lateral portion, the corpus ossis pubis, to complete the acetabulum. Medianward 
and somewhat in front of this portion lies a rough projection , eminentia iliopectinea, 
formed by the os pubis and the os ilium in common. Extending forward, downward 
and medianward from the corpus (body) is the ramus superior ossis pubis. It is 
triangular and grows narrower from the outside in. Its posterior surface is smooth and 
somewhat concave. Its superior surface curved so as to be slightly saddle-shaped is 
directed at the same time obliquely lateralward and forward, is broad at its beginning 
at the acetabulum and at the eminentia iliopectinea and gradually becomes narrower, 
medianward; the posterior margin of this surface, pecten ossis pubis, projects in part 
to form a ridge, is continued behind and lateralward into the linea arcuata ossis ilium 
and forms with it and the projection between the facies pelvina and basis ossis sacri 
the linea ierminalis of the pelvis ; the anterior border arises from the incisura acetabuli, 
is rounded, slightly concave and ends near the median plane at a small rough projection, 
the tuberculum pubicum (0. T. spine of os pubis). The lower surface looks median- 
ward at the same time forward and is continued lateralward into a groove, sulcus 
obiuratorius , which ascends obliquely lateralward, backward and upward on the lower 
surface and ends on the inner surface; the sharp bony border, directed downward, by 
which this surface and groove are bounded medianward is called the crista obturatoria 
and presents a small projection , tuberculum obturatorium anterius. The ramus 
superior ends medianward with an oval rough surface, facies symphyseos (0. T. sym- 
physis pubis), for connection with the pubic bone of the other side. 

The ramus inferior ossis pubis is the narrow, hat piece of bone which extends 
from the medial end of the ramus superior downward and lateralward and unites witli 
the upper end of the ramus inferior ossis ischii. 

The foramen obturatum (see also Figs. 191, 192, 197 and 198) is a large 
triangular or oval opening which is bounded by the os ischii and the os pubis on all 
sides. Its margin is everywhere sharp, except in the upper lateral angle where the 
sulcus obturatorius is situated. The foramen obturatorium is closed in the fresh pelvis 
by a thin membrane, membrana obturatoria (see Fig. 297), whose uppermost transverse 
bands are stretched out between the two tubercula obturatoria ; the space thus left behind 
corresponds in its course to the sulcus obturatorius and is called the canalis obtura- 
torius (for the a. and v. obturatoria; n. obturatorius). 



M. obturator 
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198. Female pelvis, pelvis, from in front and below. 


Bones of the Lower Extremity. 



200. Female pelvis, pelvis, from in front and above. 



203. Male pelvis, pelvis. median section^ 

right half; from the left.’ 



204. Female pelvis, pelvis, median section, 

ri4>ht half, from the left. 
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Conjugata 


205. Female pelvis, pelvis, from in front and above, 
with pelvic diameters. 
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lioiies of tho ].n\\tT fAtrumity. 



Facies Condylus 

lalernljH {jateUaTrLi medialis 


207. Right thigh bone, 

fsniUf, from ill front. 

Tlie femur (soo also 208- 217) 
(thigh bone) is tfie Ioii<,^ost cylindrical bone 
of the hiiinan body and lit's in tlic ildy;ii; 
it articnlaics abdvc with tln' acrtabnlnin 
of the hip hont', hclDW with tln' tibia and 
is so sitnatt'il that its long axis is oblique 
in that the two thigh bones converge toward 
one another at their IdWtn- e.vtreinities. (For 
the development sec p. 168.) 

The thigh bone is divisible into a shaft 
or corpus, and two extremities. 

The corpus femoris (shaft) (see also 
Figs. 208, 209, 212, 216 and 217) is 
curved so as to bo slightly convex in front 
and is nearly triangularly prismatic. Its 
anteri(ar surface is vtuy cciivexly curved in 
transvi'rse directidii and goes over without 
.sharp limit into the two lah'ral surfaces 
which are also directed backward; these 
latter nu'et in the middle behind in a 
rough ridge, Vmca aspcra, on winch two 
lips are distinguishable, an external, labium 
laterale, and an internal, labium mediale. 
llcbov and above, these two lips divergv; 
Im'Ihw tlay go to the two condyles and 
leave betwf'cn tlicin a Hat, tiaaiigular held, 
planum poplitcum (0. T. pot)liteal sqace). 
Above, tho medial lip extends partly toward 
the ti-dchant*'!- minor and forms a tolerably 
distinct ridge, linea pectinea, in ])art it 
bends below the trochanter minor f-.rward 
and upward and is cnntimKMl into tin' lima, 
intertrochanterica ; the lateral lip turns 
outward and goes over into an oblong 
rough held, tuberositas glutaea, which 
sometimes projects like a comb as the so- 
called trochanter tertius. 

In the middle of (be liiu'a aspt'ra 
(*an be seen usually cm' laigv oi- scvi'ial 
smaller /bra /nab 0 iiutrlna, which bad into 
canales nutricii, directed proximalward. 
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208. Right thigh bone, 

femur, from behind. 

The upper extremity of the 
femur (see also Figs. 207, 209 and 
213 — 217) supports the caput femor is 
(head)^ covered with cartilage, which is 
directed obliquely inward and upward 
and possesses medianward a small rougli 
depression, the fovea capitis femoris. 
The head includes about three-fourths 
of the surface of a sphere. It sits 
upon the collum femoris (neck) which 
looks flattened out from before back- 
ward; the long axis of the neck is 
directed obliquely medianward and up- 
ward. At the place where the neck is 
united with the shaft there are two 
large projections from the posterior sur- 
face, the trochanter major and the 
trochanter minor. The trochanter major 
projects directly backward and upward 
and possesses on its medial surface, 
below the blunt tip which is bent median- 
ward, a deep fossa, fossa trochanterica 
(0. T. digital fossa). The trochanter 
minor is situated lower down and looks 
also medianward. The crista inter- 
trochanterica (0. T. intertrochanteric 
line), in part very markedly projecting, 
connects the two trochanters on the 
posterior surface. The much less pro- 
minent linea intertrochanterica (0. T. 
spiral line) runs on the anterior surface 
of tlie bone obliquely downward and 
medianward from the trochanter major, 
turns backward below the trochanter 
minor and becomes lost in the labium 
mediale of the linea aspera. 
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209. Right thigh bone, 

femUl', from witliin. 

The inferior extremity of 
the femur (see also Figs. 207, 208, 

210, 211, 216 and 217) is thickened 
and runs out into two strong condyli 
(condyles), covered with cartilage, which 
are especially developed backward, where 
they are, however, separated from one 
another by a deep notch, the fossa inler- 
condyloidea. The condylus medialis 
(0. T. inner condyle) is larger than the 
condylus lateralis (0. T. outer condyle) ; 
both, on account of the oblique position of 
the thigh bone, are situated in the same 
horizontal plane in the body ; the lateral 
condyle projects further forward in front 
than does the medial Both are covered 
with cartilage behind, beneatli, and in 
front, run together in front to form a 
common surface, the uppermost part of 
which, facies patellaris, is hollowed out 
in the middle like a groove and receives 
the patella when the knee is extended 
and slightly flexed. The surface, covered 
with cartilage, is curved so as to be mar- 
kedly convex in the sagittal direction. The 
lateral surfaces of the condyles are rough 
and each presents a prominent nodule, the 
epicondylus medialis (O.T. inner tube- 
rosity) on the condylus medialis and 
the epicondylus lateralis (0. T. outer 
tuberosity) on the condylus lateralis. 
The fossa intercondyloidea is rough and 
bounded above toward the planum po- 
pliteum by the linea intercondyloidea. 
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210. Right thigh bone, femur. inferior extremity, 

from in front* 
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211. Right thigh bone, femur, inferior extremity, 

from belovr* 
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213. Right thigh bone, femur, upper extremity, 

from in front. 
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214 and 215. Right thigh bone, femur, Upper extremity, 

with the muscular attachments. 

From behind and within. From in front and without. 


10 * 
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Bones of the I/iwer Extremity. 



216 and 217. Right thigh bone, femur, 

with the muscular attachments. 

From behind. 


From in front. 



Bones of the Lower Extremity. 
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Apex patellae Apex 

21«and 219. Hight patella, patella. 

From in front. From behind. 


The patella (knce-cap) is a Hat, rounded bone, wliicli is intercalated as a large sesamoid 
hone in the terminal tendon of the m. quadriceps fernoris, and is situated in front of the lower 
extremity of tlio femur. The upper end is the broader, basis patellae, the lower end is some- 
what pointed, apex patellae, the margins are but little sharpened. The anterior surface is 
rough. The posterior surface is for the most part covered with cartilage, facies artmilaris, 
and divided by a longitudinal projection into a somewhat larger lateral and a somewhal smaller 
medial part; wiieu the knee is extended and the extensor muscles tense it lies with its lowin’ 
portion on the cartilage covered facies patellaris Icnioris and its upper portion above the saim'; 
and in movements of flexion at the knee joint glides downwai’d and backward and slightly lateral- 
ward between the two joiut-condylcs of the femur in front of the fossa intercondyloidea. (For 
the development see p. 167.) 



220. Transverse section through the middle of 
the bones of the right leg. 
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221. Right shin .bone 
and calf bone, 

tibia and fibula, from in front. 

The tibia (shin hone) (see also Fifi:s. 220, 
222 “-227) is a long, strong cylindrical bone 
and lies in the medial portion of the log; it 
jirticulatos above tvith the femur, below with 
the larsus nnd also, tthove and below, with 
the tihula, li is divisible into a shaft or 
corpus and two extremities. (For the deve- 
lopment s(v p. 167.) 

TIh' corpus tibiae (shaft) (see also 
f'igs. 220, 222, 226 and 227) is triangularly 
prismatie in its upper two-thirds, quadrilateral 
]>elow, possesses a posterior, nearly flat surface, 
facies posterior, a smooth, somewhat convex 
surface looking forward and medianward, fades 
medialis, and a slightly concave surface directed 
forward and lateral ward, facies lateralis. Of 
the throe borders where the surfaces meet, the 
anterior, crista anterior, is the sharpest ; the 
laterally dirc(ded crista interossea is less 
sluirp, while the medial, margo medialis, is 
rounded off. At the uppermost part of the 
posterior surface a rough ridge, linea poplitea 
(popliteal line), extends obliquely from above 
nnd lateralward, downward and medianward. 
At the junction of the upper and middle thirds 
there is behind usually a largo foramen 
nutricium which leads into a distally directed 
canalis 7iutricius. 

The upper extremity of the tibia (see 
also Figs. 222, 223, 226 and 227) is broadened 
markedly to form on the two sides the tibial 
condyles, condylus medialis (0. T. internal 
tuberosity) and condylus lateralis (0. T. ex- 
ternal tuberosity). Kach of tliese possesses a 
proximally dirccti'd, triangularly oval, somewhat 
depressed fades articularis superior, covered 
with cartilage; lietwoen the two lies a rougli 
surface, broader in front and behind, which is 
elevated in the middle to form the eminentia 
intercondyloidea (0. T. spinous process) where 
it ends in two small spurs, the tuherculum 
intercondyloideum mediale and the tuherculum 
intercondyloideum laterale. The area in front 
of the ominence is called the fossa into'- 
condyloidea anterior, that behind it the fossa 
intercondyloidea posterior. The surface covered 
with cartilage is continued on each sid(' f<ir;i 
certain dishince upon the eminence. Ou tlic 
outer cireumfereneo of the facies articularis 
superior tho hone falls suddenly as the margo 
infraglenoidalis. Ib'low this, at the iqiper 
end ol’ tli(‘ crista anti'ilor, a rough broad, 
l)rojecting s[)ur is visible, the tuberositas 
tibiae (0. T. tubercle); at about tho same 
level on the posterior lateral part f>f tho con- 
dylus lateralis lies a small, Hat, oval articular 
surfac(‘ coveivd Avith cartilage for tho capital um 
fibulae, fades articularis fihtdaris. 
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222. Right shin bone 
and calf bone, 

ilblQ and fibula, from behind. 

The inferior extremity of the tibia 

(sL'o iilso Figs. 221 and 225—227) is quadri- 
lateral, but not iniieli broadened; the lateral 
surfaeo is somewhat eoneavo below, indsura 
fibularis, not eoveivd with eartilage for the 
attaeliment cf 11i»‘ iii;dlt‘(ilii>, latiTalis fibulae; 
medianward a sln-ng blunt process passes 
downward, medialis (0. T, inter- 

nal mallcdliis), which on its medial surface 
is somewhat I'ciigh , nn its lateral surface 
(facies acticnlaris malleolarls), is covered 
with cartilage; on tln' posten'oi- suriacf^ near 
tho malleolus a shallow furrow extends down- 
ward, sulcus nialleolaris (for the tendon of 
tho 111 . tibialis posterior). The surfiiee directed 
distalward, facies articulais inferior (for tho 
talus) is slightly concave, quadrangular, and 
covered with cartilage whieli runs into (hat 
of the malleolus. 

Tho fibulae (calf bone) (see also bigs. 220, 
231, 228- ■ 227) is a long, thin cylindruxil 
bone situatiMl in the lateral part of the leg 
and connected above with the tibia, below 
with tho tibia and the tarsus, it is divisible 
into a shaft or corjms, an up[)er extremity, 
capitulum and a lower extremity, walleolus 
lateralis. (For tho development p. 167.) 

The corpus fibulae or shaft (st'o also 
Figs. 220, 221, 226 and 227) is nearly 
triangularly prismatic in shape, but appears 
at the same time twisted on its long axis. We 
may distinguisli a posterior surface, fades 
posterior, an anterior medial, fades medialis, 
and an anterior lateral, fades later alls. They are 
separated from one aiiolher by three bordiTs; 
the sharpest looks forward, crista anterior, 
the second is directed nn'dian ward, crista mc- 
dialis and the third lateralward, crista lateralis; 
further, i-unning down ovin* the medial surface 
is the crista interossea, of markedly variable 
development. In the middle of the posteri(tr 
surface a foramen nutricium leads into a 
canalis nutriclus whicli runs rlistalward. 

The capitulum fibulae (head) (see also 
Figs. 221, 223, 226 and 227) is .somewhat 
thickened, rims out proximally iiilo a blunt 
tip, apex capituli fibulae, and supports on 
its medial anterior surface a small Hat joint 
surface, fades articularis capituli 

The malleolus lateralis (0. T. (‘xternal 
malleolus) (see also Figs. 221 and 225—227) 
is thickened, projects further downward than 
tho malleolus medialis and ends in a blunt 
tip. On its medial surface it is covered with 
cartilage, facies articularis malleoli, and, 
above this surface, lies in (Ik- incisura fibularis 
tibiae. The other surfaces aiv rough; on the 
posterior surfa(v a shallow furrow for the 
tendons (•!' the miii. poromici is visible. 
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223. Right tibia and fibula, tibia et fibula, 

from above. 
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224. Right tibia and fibula, tibia et fibula, 

from aliovej with the places of insertion of tlic ligaments. 
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225. Right tibia and fibula, tibia et fibula, 

from below. 


Fades arOcularis malleoli lateralis 
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M. semimembranosus 



with the muscular attachments. 


From in front. 


From behind. 
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230. Right heel bone, CqIcQUCUS, from above. 

Tho calcaneus (heel bone, 0. T. os calcis) (sco also Figs. 231, 232, 240 — 245) 
is the largest tarsal hone, lies below the ankle bone and at tho same time projects 
beyond it behind. It possesses a quadrilaterally prismatic body, corpus calcanei^ and 
an anterior extremity. 

Tho corpus calcanei becomes thickened behind to form tho tuber calcanei^ from 
which two rough broad projections pass downward, the processus medlalis tuberis cal- 
canei, and tho processus lateralis tuberis calcanei (see Fig. 243). Tho posterior 
surface of the tuber is smooth in its upper part and is there separated by the bursa 
tendinis calcanei (Achillis), from the tendo calcaneus (Achillis); the rough oven below 
this smooth surhice serves as a place of attachment for the tendo Achillis. Tho upper 
surface has three articular surfaces covered with cartilage for the talus; about in its 
middle an oblong, markedly convex, facies articularis posterior, in front and median- 
ward two smaller, almost flat, facies articular es media et anterior, which are not 
sorely grown together, the latter are separated from the posterior by a rough deep groove, 
sulcus calcanei; the middle rests upon a medially projecting piece of bone, susten- 
taculum tali, which i)resents on its inferior surface a groove, the sulcus m, flexoiis 
hallucis longi (for tho tendon of tho m. flexor hallucis longus). The margin of this 
projection directed medianward is usually rough, sometimes, however, partly smooth or 
hollowed out like a groove ; on it glides the tendon of tho m. flexor digitorum longus 
on its way to tho sole of the foot. On tho lateral surface of the heel bone there is 
often a small projection, processus trochlearis; below which runs a groove, tho 
sulcus m, peronaei [longi] (for the tendon of the m. peronaeus longus). The anterior 
surface of the calcaneus is directed also medianward, is quadrilateral with rounded corners, 
curved so as to be saddle-shaped and covered with cartilage to form the facies articu- 
laiis cuboidea (for the os cuboideum). 'The sulcus calcanei and sulcus tali form 
together sinus tarsi, a canal which, open lateralward, grows markedly narrower as it 
extends medianward. 
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232. Right heel bone, calcaneus, from without 

and somewhat from above. 



234. The cuneiform bones of the right, 

ossa cuneifomia, 

from in front. from behind. 

The 08 naviculare pedis (scaphoid bone) (see also Figs. 240 — 245 and 322) 
is oval, flattened from before backward and lies in front of the talus on the medial side 
of the tarsus. It possesses i)roximally a markedly concave articular surface covered with 
cartilage for the caput tali, dislalward a convex surface covered with cartilage and 
divided by two ridges into tbiv'o parts for the three cuneiforme bones. The lateral surface 
sup])orts, usually, a small articulai* surface for the os cuboideum (see Fig. 322). The 
uppei’ surface is rough, convex and slopes markedly toward the medial side. Median ward 
on the lowei’ surface the l)road i-ougli Inhentsilas ossis navicularis projects downward. 
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238. Right cuboid bone, os cuboidem. 

The OS cuboideum (cuboid hone) (see also Figs. 240 — 245 and 322) is 
very irregularly cuboid in shape and lies in front of the calcaneus and on the lateral 
side of the tarsus. Is it longer medianward than lateralward. 

Its posterior surface, covered with cartilage, is directed also lateralward, is tjuadran- 
gulaiiy rounded, curved so as to be saddle-shaped (for the hides articularis cuhoidea 
calcanei); its distal surface supports two rounded (juadrangular articular suiiaces (for the 
ossa metatarsalia IV et V) separated by a slight ridge; its medial surface shows a larger 
articular surface for the os cuneiforme III and usual 1} also a smaller one ibr the os navi- 
culare (see Fig. 322). The ui)j)or and lateral surlace is rough. The lower surface presents 
an oblong bulging, the tuberositas ossis cuboidei, above the anterior smooth portion 
ot which, covered lateralward with cartilage (sulcus m. peronaei [longi]), the tendon 
of the m. peronaeus longus glides. In front of the tuberosity is a iDiigli gioovo extending 
oblifpiely medianward and forward. 
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239. Metatarsal bone and 
phalanges of the third toe 
of the right side, os meia- 
tarsale II ef phalanges digiti secundi, 

from the plantar aspect. 

(The arrows indicate the direction of the canales 
nutricii.) 

The five ossa inetatargalia (metatarsal 
hones) (see also Fi^s, 240 — 245) are short cylin- 
drical bones in which can he disting’iiislied a shaft 
nr corpus, a ju'nxiinal end, hasls , and a distal 
<‘nd, capltuhiOL On the wlmlo they an' curved 
sn as to ho somewhat convex dnrsalwanl. (For 
I he development see p. 109.) 

The corpus is triangularly prismatit*. so that 
one side looks dorsal ward, the other two lateral- 
and medianward; the latter meet in the border 
directed plantarward. A foramen nutricium 
situated on the plantar side con*esponds to the 
o!io in the hand (see p. 121). 

The basis is usually somewhat broadened, 
supports on its proximal side an articular surface 
for connc(*tion with the tarsus and from the second 
to the fifth toe also small articular surfaces at 
the sides for the neighboring metatarsal bones. 
The basis ossis metatarsalis I possesses proximally 
a largo concave, hoan-sbaped articular surhico (for 
th(' (\s cunciformc I), but no usually articular sur- 
liUM's on the lateral side; on tlie plantar surface 
a blunt nodule, tuberositas ossis metatarsalis I, 
projects lateralward (see Fig. 243). Projecting from 
the side of the basis ossis metatarsalis V back- 
ward is a strong process, the tuberositas ossis 
metatarsalis V (see Figs. 240, 242 and 243). 

The capitulum is flattened laterally, pos- 
sesses a spherical articular surface, covered with 
cartilage, wliicb extends further upon the plantar 
than upon the dorsal surface. At the sides an^ 
rough areas for the articular ligaments. 

Tlie four spaces between the ossa metatar- 
sal ia , spatia inter ossea metatarsi, (see Fig. 242 
and 243) correspond to tlie spatia intcrossea meta- 
carpi (see p. 121). 

The phalanges digltorum correspond in 
number, aiTangement and form as well as in the 
relations of their foramina nutricia entirely to 
those of the hand (see p. 121), except that they 
are all essentially shorter. The 2^^^ and 3 ^^^ phalanx 
of the 5^^ toe ai’o often ankylosod. (For the de- 
velopment see p. 169.) 

As to ossa sesamoldea (sesamoid hones) 
(see Fig. 243), two are constantly found at the 
metatarsophalangeal joint of the great toe, a third 
less constant, at the interplialangeal joint of the 
same too; a fourth is situated in the tendon of 
tlie 111 . peronaeus longus in front of the lateral 
angle of tlie tuherosites ossis enhoidei and a fifth 
soinetimcs in the tendon of the m. tibialis poste- 
rior below the filtrucarlilago navicularis. (For the 
developmciii s('c p. 169.) 


Hoik's "I III'' Lt'Wrr K\t remit 
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! { Os cunet^oruio II 
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0» cuboideum 


240. Bones of the right foot, ossa pedis, 

from tlic lateral aspect. 
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241. Bones of the right foot, ossa pedis, 

from the medial aspect. 


Spalteholz, Atlas. 4th ed. 
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Bones of the r/>wer Extremity. 



244. Bones of the right foot, ossa pedis, 

with the muscular attachments, viewed from the back of the foot. 



Bones of the Lower Extremity. 
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245. Bones of the right foot, ossa pedis, 

with the muscular attachments, viewed from the sole of the foot. 



r>ciit'> (.r 111 *' L"\vri' K\iiviiiitv. 


246. Skeleton of the right lower extremity 
of a 5 month fetus, from in front. 

Mngiiir. ; 1:1. 

(Till' liciir .>iilistanc(' is cnh.nMl ivmI, tin- iv>i of (Im skrlch.n i> nuidi' ir;iii.s[);iiviil.) 



Bevel opiiient of the hones of the lower extremities. 

They arc all [) reformed in cartilage. 

• The o.s coxae (see also Figs. 130 — 132, 247 and 248). 
It develops from three chief parts: in the os ilium the nucleus 
appears in the 8'*‘ week, in the os ischii, in the 4^^ month, in the 
os pubis, in the 4^'^ — 5^*^ month. These three nuclei form the 
acetabulum and are there separated from each otl^ until the time 
of puberty by a Y-shaped cartilage. In this cartilage there appears 
in the 9^^ — 12^’^ year, a nucleus between the os ilium and os 
pubis which forms the os acetabuli of variable size, and furthermore 
there appear after puberty also some smaller epiphyseal nuclei; the 
os acetabuli unites about the time of puberty with the os pubis. 
The rami inferiores of the os pubis and os ischii grow together 
between the 7^*^ and 8*^^* year; the three main parts unite with each 
other and with the small nucleus at the bottom of the acetabulum 
about the 20‘’^ year. Soon after puberty epiphyseal nuclei a|)pcar: 

along the crista iliaca. (Union between 20^'^ and 25^’^ year.) 
2”^^ at the tuber ischiadicum (union between 17*^^ and 24^’* year), 
at the spina ischiadica (union between the and 20^^‘yoar), 
and 4^^ at tlie spina iliaca anterior inferior (union between the 
18^*' and 20^*^ year). In the 18^*' — 20^^ year there appears at 
the facies symphyseos oss. pubis an epiphysis with one or two nuclei 
(union after the 20^'^ year). 
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of till' I.MWrr lixtl'rillily. 



247. Right ilium of an 8 month fetus, 

viewed from outside, Ma^niih; 1:1. 

4Tl,ie boiif'. .Hab.staih'iC m colored rotl llio rest of the ilium i.s made Irauj^rareiit.) 



248. Right ilium of a 10 year old girl 

from the front and below. Maunil •. 1:2. 
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Pkuk'k of till' LnwiT Kxircniitv. 



260 . Tibia. 


261, Fibrnla* 

249-— 251. Bones of the right 
lower extremity of a 10 year 

old girl, IVoiii in front. Miignif,: 1:2. 

iOlil}' the |)roximal an<l poriion.s urc drawn.) 


249, Femur. 


Femur (s(v al.^(» 24f)). Tin* lun-lrus n[' (Ik* (liii[tliysis a])jM'ars on tlio day. 

The distal opiiihysis reirivcs its iiucLmis for Ilia most part shortly helbro birth and unites with 
the shaft in the 20^** — 24^'* >('ar. At llie proximal I'lid there appear three e])iphyseal nuclei: 
one for the ca])ut in tin' year (union in tho Is'ii- ipih yrar), anotlior for llio trochanter 

major in the 4"^ 4*^' yf;ir (union in tlu' l<S*h yoar), and still ;niotlier for (lie tiochiiiiter junior 

in the 11**^ TP** year. (I'nion in the 17**' year.) 

Th(' l*(itellu^ ae(|uiivs its eimtre of ossilieatinu in (he IP’tl — 5^1 yi'ar, 

Tihiu (s't' also Ti^’, 2 I()). i'hi' imeleus (hr i(s <liaphysis appt'ars on the 44*'^ day. Its 

proximal eju’physis receives its imeleus at tlu' tinu' of hirth: it pi-ows on the anterior side of 

the body distal wards and forms (lie tuberositas tibiae (soinetinu's the latter receives a special 
nucleus between the 1 ami year, which quickly fuses with the epiphysis) ; tho epiphysia 
unites with th(' eor|»us in the l‘)di — 24‘*i year. At the distal epiphysis a nucleus appears in 
the 2”** year; it tiisis with the diaphysis in the 16^*' — year. 

I'ilmlii (see also I’i*;-, 246). Tlie nuclei of its diapliysis appixir on the 55'^^ day. Tluv 

distal epiphysis receives its nucleus or centre of ossification in the 2”^ year. (Union in the 

ooth — 22“*^ year.) In the proximal epiphysis a nucleus appears in the 3^^ — 74^ year (union in 
th(' 2^<^ 21'^* year). 



linJU'S ol tll<‘ Lower I'AlrellnIv . 



Os 

cwboi(3e«f» 


252. Bones of the right 
foot of a new-born, dorssa 

view. Magnif,: 1:1. 

rriit' lifjim suLsiiUKt’ h wbioul red. the rest 
the rfielaton is made trudSjKtrent.) 


The Tarsus (see also 2 Ki). 
The Calcaneus. The main <enit 
111 epiphysi'al iineleus fer its ])ostei'ior eii 



253. Bones of the right 
foot of a 10 year old 
girl, planinr MaLmit.: 1:2. 


iiiitli, iiiid 


20^^* yc'ar. 

Talus: Due nuclt'iis in llie (i^li fetal iiieiiili. 
Os cuhoideum : Oik' iiueleiis slaa-tly biTure hi 
Os cuneiforme 111: One nnelens in tin* 1^^ 
Os cuneiforme I: Ono imeleiis in tlie 2“ 

Os cuneiforme II: Oni' nnelens in llu' M 
Os 7iaviculare: One nnelens in tin* T*' 

Ossa metalarsalia (si'e ;ilsi» Liu-. 21 
the 8^*^ — 10^*^ week. The epiphys(*s (at the prn> 
end ill ossa metatarsal ia II — V) reivivi* their in 
(liapliyses between the 14’ and 21^’ year. 

Fhalanges (si'O also Liu. 2lh). lii the 
tlu' 8’’’^ fetal month, and those tor the ]no\ini 
the nnelei for the diaphyses appear in tlii‘ I’** 
ejiipbyses in th(' 8*'^^ yi'ar; in tlu* row tin 
day, and those for the iiroxiinal epijihyses in tl 
diaphyses o<*enrs hetwveii the 1 |’i» end 21^* ye;n 
The ossa svsawoUlca d' the hiu toe 


pi* vt'ar. 
I’l'^-ear. 


nnelei of their diapliy: 
in os metatarsah' 1 and 

le — y(^j> ;|i|(] III 


2l(t). In the !»’ row the nnelei foi- ilie iliajiliys 
a* the jiroxinial ('piphyses in tlie veai'; in I 
r in till' !’•* 10d‘ fetal month and tlios( for ( 

row the nnelei for the (lia|)hys('s appi'ar ' 
lijihyses in tl ' _\ear. rnimi of the epi|)hys 
and 21^* year. 

(he hiu ioe o, ll'v in tlie I 2 *^’ 11 ’'“ Year. 


appear in 
the <listal 
' with the 


' row 
indximnl 
the oStl. 
with the 



1' i.i ! i (’ r c s i 1 LI ! u a r 1 i c u 1 a re 


Arms y.ygoiiniticu;-. 


J.>iseu3 articuiarls 
i''ossa niaiidlbuhiria ; 


-llaiuus niarulihulae 


Capsula 
articularis 
Meatus acustieus 
exlernus 


i’rocessus inastoideus 


(Till' (trcus zyi'Minaticus and tla* processus coiidyloideus maiidiladai' liave Imm'II pai-tially rmumvimI ; 
tli(‘ [lai'ts liavi' been somewhat separated Imni oia* aiiotlua*.) 

By means d' the articiilatio maiulibularis (joint of the jaiv) (<>. T. tcinporo-inaxil- 
lary articidatimi i also Fi^’s. ‘ioo — 257 ) the lower jaw is inovahly eoimeetiMl with IIk' re>t 
of the skull. riio caiiitnlum of the processus (•(•ndyloidous mandihulae on each sidi* i-( >ts oil 
tlio posterior >lnpc td the tuhereulum artieulare in the Inssa mandiladaris ossis teiujioralis. 
'The I'aeies artieulai’is exhaids into the Inssa niaiidihulai’is not ipiite as tar as the lissura pt'tro- 
tynipaiiiea wlauv it is Inr the nio.sj part <-over<‘d hy enmu'et i\ e tissiu' and oidy in its iii(»st 
aiitei'inr portion c.oci-ed n ith eai-tilaue ; in I’roiit it .u'oes over upon the tuhereulum artieulare 
which is eo\(>i-ed with eai-titap:e and does imt end until its anterior slope is rea(*hed. The ear- 
tilaoinoiis (‘nveriiii; e<ai'>i>ts ol lihroeart ilaev. iM'twern the pi-neessus eondyloideiis on tin' one 
sid(' and tin' tos^a luandihularis and tuhi'reuluin artieulare mi the otln'i’ is iiisiuied a eoiiiu'etive 
tissiH' disc, discus articularis ((). T. interartieular lihroeartila.i^e) , which is thinner in the 
niidille, tliieker in front and ht'hind and about of the shape ol' a hiemieave transversely ]»laee<l 
l>late. The capsula articularis ((). d’. capsular li.i^'anient ) is loose and is stri'h'ln'd from tin' 
<-ii-<'Uinrerein‘(' of tin' facii's articularis of the fossa niandihulai-is and of t hi‘ tiilx'rculum artieulare 
to tin' upper margin of the dis<-us articularis, as well as Iroiu the lowei* hoi'di'r of tin' latti-r to 
the colluni fiieck) of the pi-oce.-sus condv loidcus mandihulae covi'red ^\■ith lihro-ca rtilaue ; it extends 
further down in tin- hack than in li-ont. In this way two joint ca\itics, coni[)letely sejiarated 
li’oin one anotlieix are foi’med. an up|»er and i lowei*, which ai'i' se|)arat('d from mn' aiiotln'r hv 
the articidar di>c: \t'i-y rart'ly they connnumcate by a <*h'ft in the articular disc. 


254. Jaw joint of right side, articulatio mandibularis, 

froii) witlioiit. 




Capsula arlicularis 


Ligarnentiun temporo- ^ 
mandibulure 
(lateral pax-t) 

Ligainentum stylomandibultre 


255. Jaw joint of right side, articulafio mandibularis, 

from without. 


Passing obliquely from in front and above backward and downward, as a streng- 
thening ligament of the capsula articnlaris, is the Vujamentum temporomandibular c. 
It arises on the lateral surface (0. T. external lateral ligament) by a broad base at 
the root of the processus zygomaticus ossis temporalis and is fastened to the lateral and 
posterior side of the collum (neck) of the ])roccssus condyloideus mandibulae; medianward 
a weaker fibrous band proceeds from the region of the fissura petrotympanica to the 
collum processus condyloidei mandibulae (see Fig. 256). 
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Joint of ( ji(‘ J;i\\ . 



ti'iij j>oro!uj,jHl)hu!?i re’ 
Hatoral f-afi; 


Ligainontura feinporoinaudibulare 
(medial part) 


Idgamentum epheuornautlibulare 


Wgamentam stylomandibular© 


256. Jaw joint of right side, drticulatio mandibularis, 

from witliiii. 

On the medial side of the jaw joint the Ugamentum sphenomandihulare proceeds 
from above and beliind, downward and forward. It arises from the spina angnlaris ossis 
sphenoidalis and from the fissura petrotympanica ossis temporalis and ends with a broad 
insertion at the lingula mandibulae the inner surface of the ramus of the lower jaw, 
and close to the lingula mandibulae, where it bridges over the beginning of the sulcus 
mylohyoideus. It comes from a jiart of the embryonal Meckel’s cartilage and is sepa- 
rated from the medial fibrous band of the ligamentum temporomandibulare and from 
the processus condyloideus mandibulae by a space through which runs the a. maxillaris 
interna with the veins accompanying it (see page 467) and the n. auriculotcmporalis. 

J’he ligamentum stylomandibulare (0, T. stylo-maxillary ligament) arises in com- 
mon with the ligamentum stylohyoideum (see page 42) from the processus styloideus, 
runs obli(iuely forward and downward and is fastened by broad attachment to the inner 
side of the angulus mandibulae. It is only a band of the fascia buccopharyngea (see 
l)age 265) and has nothing to do with the joint of the jaw. 


Joint of the Jaw. 
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257. Jaw joint of right side, articulafio mandibularis, 

from without; somewhat schematic, 

(The positiou of the lower jaw wlieii the mouth is shut is indicated in black; when the 

mouth is wide open in red.) 

When the mouth is closed the capitulum of the processus condyloideus is in contact 
with the posterior slope of the tuberculum articulare and the anterior portion of the fossa 
mandibularis ; when the mouth is wide open it stands somewhat in front of the deepest 
point of the tuberculum articulare; in both cases, however, the capitulum is separated 
from the points of the temporal bone mentioned by the discus articularis. (See also Fig. 254.) 
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Joints nf tllr SpillO. 



258. Intervertebral disc, fibrocartilago intervertebra lis, 

witli i1h‘ <‘I(1 jncoiit v(‘rtoLral bodies, from in front. 

The li^aineuta coluiuiiae verlebralis (spinal Ugamcnfs) consist of the 
fibrocartilagines intervcrtehrales between every tw<> vertel)nil l)o(li(>s, of the capsnlae 
articiilares , which unite the ]»rocessus articu]:ii*es inleriores of each vertebra with the 

processus articiilares superiores of the next vertebra below, and of lii’aments which are 

stretched out between the arches and between the i)rocesses of the same name of every 
two adjacent vertebiao. namely: Ugamenta flava, Ugamenla intertransversaria, Uga- 
menfa iniersjnnaHa : besides the latter there are still a number of ligaments present 

which extend over the whole spinal colluni or at least over the greater part of the 

same: Ugamenhim siqyraspinale, Ug amentum longiiudlnale anterius and ligamentum 
long i til (Una I e p osteri us. 

The fibroeartilaigiiies iiitervertebrales (inierveriebral discs) (see also 
Figs. 2r)t) — 200) are Hat fibrocartilaginous discs which lie Itetween the adjacent surfaces 
of e\oiy t\\o successive vertebrae; to these surfaces they are \ery firmly attached by 
a thill layor df liyaliiie cartilago. 'riiey liave the shape of the adjacent vertebral body 
but are somewhat larger so that at the edm^s tluw j)roject somewhat over this. 

In the cervical and lumbar ])art <if the vertebral cdlimiii (see Fig. 260) they are 
somewhat higher in front than bebiiid. in the dorsal vertebral a little lower in front. 
The total niimlxM- ef intervertebral discs present down to the sacrum is 23 ; the upper- 
most is situated between the second and third cervical vertebrae, the lowermost between 
the fifth lumbar vertebra and the sacrum (see also page 180); smaller discs also unite 
the sacrum and coccyx as well as the upper three vertebrae. 

On the live biwer cervical vertebrae tliere is usually, on each side, between the bent 
up lateral part of llie upper surface of ('ach vertebral body and the adjoining portion 
of the intervertebral discs, a small joint cavity with a capsula articularis (see Fig. 233). 


.I"irils 'if till' S|iiMi‘. 
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259. Intervertebral d\sc, fibrocarti logo infervertebralis, 

cut tliroiigli liorizontaliy. o 

Each flbroeartilag^o intervertebralis consists of a. liniKM* ('xtonml portioig 
annulus fihrosus, nnd a softer centre, nucleus pulposus, 

Tlie annulus flbrosus (see also Fig-s. 258 and 2 GO) is comiioscd of conceutri(' 
layers of connective tissue fibres which are arranged like tlio lo.ivos of an onion; inside 
each layer the fibre linndles cross nni^ another in network -like fashion (sei' Fiii’. 208 ); 
in the depth tlie connective tissue layers are less sharjily sf'parated from one another 
and alternato with layers of very soft librocartilagic The coniK'ctive tissue layers (see 
Fig. 260) are anteriorly slightly convex, posteriorly on the other hand, they are kinked 
markedly liackwards; in the middle of the discs the direction of curvature may change. 

The nucleus pulposus (see also Fig. 260) consists essentially of a very soft 
mass of lilii'ocaitihigo with irregular connective tissue hands and contains the degenerated 
remains of the embryonic chorda dorsalis: it is si'parated ])ut not sluirply fnan its 
surroundings and lies excentrically nearer the jiosterior circumference of the intervertoliral 
disc (see Fig. 210). In the uninjured sj)inal column its constituents are under high 
])ressure so that on cutting through tlu' dies they project markedly. 
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Jcints (if tilt' SpiiK'. 
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Ligamefttuai giipraspiiiale 


260. Median section of a piece of the lumbar 

spinal column, riglit lialf of section, viewed from the left. 

The capsiilac articulares (sot' ri,u\ ‘.^7 1 1 aiv stivtclitMl mul lirluvi-n tln' bordors tif t'ach 
iitljaci'iil jtair (if iinx'i'ssus avtuailai't's. They art' ]t»it>t‘r cii Hit' ciTvifal liiaii uii the tliumcit* 
and lniiib;ii- vertrbrar. 

ddit' lij^amoilta illterspllialia (st'c ‘2()5) an' Hat banda t.f tissm' wldtdi ('xtoiid 
bt'twt'nn lilt' lutrdt'rs of ('acli adjacent jKiir dl' jintct'ssiis sjiiiittsi. Tlicv iU’t' iiptst siron^n’ly dovc- 
b>iH'd dll till' lumbar vi'Hi'brat' , Iccldcst on tlu' n'l’Nical ycrtt'lii'ai'. In i;vnoral the iilm's are 
diivctt'd I'nmi aht.\e ditwiiward and baekwanl, Tii tin' etTvical V('rti'bi-:ie tlx'v aiv eoiuiocted 
uitli the li^aiiii'iiliim iiiidiat', in tlif titht-r viTldbrat', with tln' liyaiiii'iitiim supraspiiialo. 

d'ht' lijjameilta illtcrlrausvcrsaria (see Fi;:;-s, 274 and ‘JTb) aiv rttundt'd, thimier bands 
whit'll run betwi'cn tlie bttrders of every adjacent ])air of piveessn- 1 ran.-.vt'rsi. dditw aiv stnai^vst 
ill till' hiiiibiir and tlidrai-ie spine, leeliler, Sdini'tiiin's dmililotl dii tin' ('('rvieal vi'idcbrat' ; they 
may hi' entiivlv absi'iit IVitni the latti'r. 4'hi' lihn's an' diri'clt'il I'lvni abuyt' ddwnwanl. 

The ligament iiin supraspiiialo (see Fi,n-. 2()S) is a pttwi'rhil, nanvw limimenl. It 
t'xti'inls dttwiiwanl hehiiid tin' tips ef Hit' s[iintius jmtei'ssi's , het'iiini's narntwer between the 
same and liist's tiit'iv with tin' li,n'anii'nta iiiti'rs|>iiiaiia. At tin' tijts of tlie processus spiiiosi 
it is separated riviii the hfin' hy a thin la>er df tihrdeartihi,i;v. ddie lii^aiin'iitum siipraspinale 
begins at tin' pnteessns spiimsiis itf tin' sevt'idli cervical yi'i'tidira is a edntinnatidn of the 
lig*ainentuni iiiiehai', ami ('iids hi'lnw at tin' erista saeralis iin'dia. 


jMints of tin- SpiiK*. 
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Processus spinosufi 


Proces&us urticolaris superior 


V’rocessus trauHVorsuH 


Ligaineotusri flavunt 


Arcus vertebrae 


Processus artioultfls Inferior 


261. Vertebral arches with ligamenta flava, 

iVoni in front. 

(The vertebral arches have lieeu sawed off at their roots and the vert(d)ral bodies removt'd.) 

The ligamenta flava (see also Fig. 260) are broad flat bands stretched out 
between the arches of every two adjacent vertebrae and always proceed from the front 
surface of the higher arch to the upper edge of the lower. They are especially strong 
and long on the lumbar and become feebler towards the cervical vertebrae. Their fibres 
run in a vertical direction ; in the median plane tliey are divided into two halves by 
a narrow groove. They consist almost exclusively of elastic fibres and are accordingly 
of a yellow color; hence the name. The band is not present in this form between the 
occipital bone and the atlas, nor between atlas and axis; at the former place is the 
membrana atlantooccipitalis posterior (see page 182), at the latter a thin membrane 
of connective tissue, which is strengthened only by isolated yellow stripes of elastic 
fibres (see Fig. 267). 

Spalteholz, Atlas. 4th od. 
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Joint.- "{■ (he 



ijgameotum iougiiuJimtle anturiu'^ 


Corpu.-^ vcfiftl'iao 


rroct*;<.sus artioulutb superior 

I'rOCtf 1H ii.'S tra P.'S VtU'S u s 


Kovoa cpstaiid trauaveraalJa 

Li g. eosito r ran h versari uaiii 
lime ri us 

iJg. mipituil eostae radiatuin 


FlhrooartiUigu 

iftierverieli^alis 


262. Spinal column with ligaments, from in front. 

The ligamentum longitudinale anterius descends on the anterior and lateral 
surfaces of the bodies of the vertebrae. It begins as a narrow tough band at the 
tuberculum pharyngeum ossis occipitalis (see Figs. 266 and 272), is fastened to the 
tuberculum anterius atlantis, then goes to the anterior surface of the epistropheus and 
thence to all of the bodies of the vertebrae as far as the upper part of the facies 
pel villa ossis sacri, where it becomes lost in the periosteum. From the epistropheus on, 
it becomes ever broader as it passes downward, is intimately connected with the vertebral 
bodies and with the fibrocartilagines intervertobralos and is divisible more or less distinctly 
into three stripes, a broader one in the middle and a narrower one on each side. The 
lateral stripes partially overlap the ligamenta capituli costae radiata. On the lumbar 
spine there arise from the ligamentura longitudinale anterius, tlie (tendinous) crura of 
the pars lumbalis dia})hragmatis (lumbar portion of the diaphragm). 



Joints of the Spino. 
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263. Vertebral bodies with ligaments, 

from behind. 

(The vertebral arclies have been sawed oil at their roots.) 

The ligamentum loiigitiidinale posterliis (O. T. posterior common ligament) (see also 
Figs. 271 and 272) runs on the ixisterior surface of the vertebral bodies down inside the canalis 
vertebralis. It begins as an extraordinarily thin, hmad Inver iipnii tlie clivus and at the 
edge of the foramen occipitale magnum and is uniteil ns far as tlie tliird cervical vertebra 
with the membrana tectoria, behind wliich it descends, nnd with the dura mater. From the 
third cervical vertebra on it becomes unrinwer ami sti'ongvr l)ehind each vertebral body and 
is there separated from the bone by a well -developed venous |)le.\us (see page 472); at each 
fibrocartilago intf'rvertehrnlis it becomes considerably hroadn-. and is especially hrmly nttaelmd. 
It ends in the upper part of the canalis sacralis. In it can lie nuuh' out deeper bands, lying 
near the vertebral bodies, which are short and connect the vertebral' nliieh me dose tn (»n(' 
another, and superficial, long bands which extend over long distances; it is the latter alone 
which form the uppermost part of the ligament behind tlie im'inlirana tec toria (see page 186). 
It is connected with the dura mati'r spinalis by single fibre-bands (see ]>age 043). 

12 * 



180 


•Iniiil-i 111 ' IIm' Sjiilii'. 



E - Apex, oSHiKs Biicrl 

Lig, saerococcygcuin latoraie 
-j. sacrococcygeum pesterioH 
superiiciale 

Tiig. sacrococcygcaui posierius 
profundum 


Pmce-'^Bus irunsversus ?erlobra6 
Coccygt.'ae f 




264. Ligaments between the sacrum and the 

coccyx, from behind. 

Tip' oniup'ption h(‘tw(H'u the sacruni and the coccyx (symphysis sacroeoccygea) is 
mcdialr'tl lo a lliiii lihrous disc; similar librous discs are usually present also between the 
iirst, s(‘Cond and tliii’d eoeey^val v<‘rtehrae. TIp'sc eonne<'tinns can wholly or in part be bony 
in character. Tip' third, I'ourth and lifth saera[ v('rt('brae are visually united by bony substance. 

A nninher of liuaiip'iits also aiv' present which are to be emisidered as moditications 
of those of the ether vertebrae. 

'I'lP' I’KiiDurnimn sacrococajgeuyn anterius (~ lig. lon^ltudinah.' anterins) (see Figs. 294 
aipl 72d) consists of two thin fibrous bands which extend on the anterior surface from the 
ti]) of the sacrum to the coccygeal vertebrae, crossing ov r one another in part; bi'low it is 
attached to tin' m. levator ani (s('(' jvage 628). 

The liganiciiluyn sacrococcggeutn laterale {= lig. intertransversarium) runs on each 
side from the lower einl of the crista saeralis lateralis to the processus transversus of the 
first coccygeal vertebra, bounds externally tip' ip. I eh situati'd lateral from the apex of the 
saernm and so helps to form a fifth foramen saei-ah'. 

The ligamentum sacrococcggeiim posterius profundum (= lig. longitudinale posterius). 
lies as a thin jdate iinimaliah'lv n[)on the posterior surface of the comhined bodii's of the sacral 
and <‘oeeygeal vertoLrao and is cninp'eted in jiart with tip' foUnwing ligament. 

Tip! ligamentum sacrococcygenm posterius superficiale consists of several fibre -bands 
which extend on the one hand from the lower end of the crista saeralis media downward to 
tile posterior surface of the coee\ \ and at tip' same tiup' close tip' hiatus saeralis up. o' or less 
completely; on the other hand, the tihiv'- hands ('xtv'iid Ix'twiM'ii the cm’iiua saei'alia and the 
cornua coccygea. \arrow sjiaeos hetween the single hainls serve on both sides for the passagv 
of the n. coeeygviis. 'the ligament corresponds partly to the ligamenta flava , partly to the 
capsuhp' artienlares. 
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265. Skull and cervical spine, with ligaments, 

from the right. 

friie joint slits linvr brni j»arlinlly n|)<>nt'(I.') 

B('twe('ii tlio n(*(‘ij)ilnl lioiio and tlie processus s]»innsi ot'llic (-('rvical m rtj bia'- is .virrtclinl 
in 1Ii(' iiKMlian jilaiu' the uni»airod, triang’ular ligaiiioiitlim nuchac. II is ;i nKMiiltraiK' of 
iiii('((ii:il ilii('tiirss and fastenod aI)ov(“ to Hk* crisla occipitalis cxtonia , in front to the tuber- 
(adiiin po>tcriiis atlaiitis and the (ij>s of the spinous ]n•l•ccss(‘s from the second to the S(‘veiith 
eei’vieal v»'i't<'hra (fpaii 1 ho sceuiid ((» tiie sixth vertebra to tla ir d'a-sal iio|rlir>). If (wci ii fhi'. 
sj)inons processes it eoniieets with tlio ligamenta intorspinalia , bol.ov with the ligaineiitum 
supraspinale. Its fn^', somewhat concave, thickened border lies clnso licncatb the skin, ^oes 
from the protuberant ia oc(‘ipitalis cxtciaia to tlic tip of the ^piii"(is [iivk'css of the soventh 
cervical verb'bra and <'oinircts nitli tlio f;i>cia niiobac. ^\ithin the nicinbiMnc a fuind ol str<jngci* 
fibrous bundles runs hackward and dnwnwnrd fp'in caoli cor\i<Ml \crlcbra. 
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266. Occipital bone and first three cervical 
vertebrae with ligaments, from in front, 

(The joints have been partially opened.) 

The articulatio ntlantooccipitHlis (occipital joint, 0. T. articulation of the atlas 
with the occipital hone) (see also Figs. 267 and 269) is formed so that the eondyli occipitales 
move in the foveae articularcs superioros atlantis. Between the borders of these cartilaginous 
joint- surfaces arc stretched the loose capsulae articularcs (0. T. capsular ligaments). The 
interspaces between the arches of the atlas and the occipital hone arc filled np by the mem- 
hranae atlantooccipitales. 

The membrana atlantooccipitalis anterior (0. T. anterior occipitoatlantal ligaments) 
extends us ;i tough hand between the pars basilaris ossis occipitalis and the arcus anterior 
atlantis; its lihres run essentially vertically. In the middle it is fused with the uppermost part 
of the ligamciitum longitudinale anterius, at the borders with the capsulae articularcs. 

The membrana atlantooccipitalis posterior (0. T. posterior occipitoatlantal ligament) (see 
Figs. 267 and 272) goes from the posterior circumference of tho foramen occipitalo magnum 
to tho arcus posterior atlantis. Its lower, medial part is extraordinarily thin and firmly fused 
with the dura mater. Its upper lateral part consists of stronger fibrous bands; they extend 
obliquely lateral ward und uiv fastened there to a fibrous arch, sometimes ossified, which 
bridges over the sulcus a. vcitcbralis and transforms it into a canal, through which pass tho 
a. and v. vertebralis and the n. ccrvicalis I. 

The articulatio atluiitoeinstrophica (joint for rotation of head), 0. T. articulation 
of the atlas with the axis) (see also Figs. 268 — 272) is formed in tliat the facies articularcs 
inferiores atlantis move iiiidi the facies articularcs superiorcs epistrophei and that, at the same 
time, the dens epistrcplu i turns with its two facies articularcs, in the cylindrical space which 
is hounded in front by the an-tis antcuiiu* atlantis, hcliind by the ligamentum transversum 
atlantis (see p. 184). Between tin* Itonler of each inhu-ior joint-surface of the atlas and tho 
upper joint- surface of the epistropheus arc stretchi'd loose arfc/krcs (0. T. capsular 

ligaments); there is also a similar joint -capsule between the border of tho fovea dentis of the 
atlas and the facies articularis anterior epistrophei, as well as between the circumference of 
the facies articularis posterior epistrophei and the anterior surface of the ligamentum trans- 
versiun atlantis. 
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267. Occipital bone, atlas and epistropheus 
with ligaments, from behind. 
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268. Atlas and epistropheus, with ligaments, 

from above. 
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269. Occipital bone, first and second cervical 
vertebrae with ligaments, layer, from behind. 

(Tlio part of till' occipitiil Imuk' situated Ix'liiiul tln' niiddlr' of llio foramen oceipitali' maguum 
and the arches of the c('rvi(‘al vcrt<*hrac liavc Immmi nanoved; most of the niemhrami tectoria 
has h('<'n rcm(»ved. The jniut slits are ])artly opened.) 

Articulatio atlantoepistrophica (continued). Among its essential constituents 
the ligamentum transversum atlantis (0. T. the transverse ligament) may first he men- 
tioned. This tough, flat ligament (see also Figs. 268 und 272) goes behind the dens 
epistrophei, has a broad origin from the medial surface of one massa lateralis atlantis 
and is similarly fastened on the other side ; it is curved so as to be convex behind and 
contains in the middle fibrocartilagenous deposits. On its anterior surface it is separated 
by a small joint -cavity from tho odontoid process (see page 182); on its posterior 
surface it is united loosely with membrana tectoria. From the middle of its upper 
margin a thinner bundle of fibres runs vertically upward to the anterior circumference 
of the foramen occipitale magnum and from the inferior margin ono runs downward to 
the posterior surface of tho body of the second cervical vertebra. These fibre -bands 
together with the ligamentum transversum atlantis make up the ligamentum cruciaium 
atlantis (0. T. cruciform ligament). 
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270. Occipital bone, first and second cervical 
vertebrae with ligaments, 4^^ Inyer, from behind. 

(Tlio juirt of tho of('ij)i(;il luijic silii.itod Iwdiind tlM‘ niiildlo nf tin' foramon oc(*i[»i(;il(‘ iii.icmim 
and tlio atvlios of llit‘ (‘('rvii'nl vi'rlulnMu liavi^ Imm-ii iviiu.vrd; tlu' ti'clnriii and tli(> 

li^’nnn'ntuin cvucintuiii uthiiitis linvu I (‘oinplotolv ri'innvrd. Tlio rijg’lit joint slits :iro o|»on(Ml,) 

Articulatio athintoepistrophica (contimiod). It is strengthened by the 
lig amenta alaria (0. T. odontoid or check ligaments) (see also Fig. 269). These are 
the strongest ligaments of the joint and consist on each side of a strong, fiat -rounded 
fibre bundle which extends from the lateral surface of the dens epistrophei obliquely 
upward and lateralward to the medial surfiice of the condylus occipitalis where it is 
attached. They are situated therefore, in i’ront of the ligamentum cruciatum atlantis. 

Also in front of the ligamentum cruciatum atlantis, in front of its upper vertical 
limb, a thin rounded band, ligamentum apicis dentis, (0. T. ligamentum suspensorium) 
extends in the median plane from the tip of the odontoid process to tlie anterior circum- 
ference of the foramen occipitale magnum (see also Fig. 272). It is mechanically in- 
significant and only important because it arises from the uppermost part of the embryonic 
chorda dorsalis. 
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271. Occipital bone and first three cervical 
vertebrae with ligaments, 2"'> layer, from behind. 

(Tlio part of the occipital bone situatiMl bi'liind tlie nibldle of the rnnuncu occipitalo nia^nmin 
and tlic arches of the cervical vertebrae have been removed; the most superficial, thin layer 
(d‘ tlie limnimentum longitiidinab' [losterius has also been removed. The rij^ht joint slits are opeinv.l.j 

The articuliitio athiiitocpistropliica is covered behind by the membi'ana 
tectoria (0. T. occipital -axial lig-ament) (see also Fig. 272). This lies as a broad, 
quadrangular fibrous plate behind the ligamentum cruciatum atlantis, is loosely connected 
with it and is separated from the dura mater of the canalis vertebralis by a very thin 
fibrous layer which is considered as a continuation of the superficial long bands of the 
ligamentum longitudinale postcrius, while the membrana tectoria itself is looked upon as 
the especially strongly developed uppermost part of the deep, short -fibred layer of the 
ligamentum longitudinale posterius (seepage 179). The membrana tectoria arises jointly 
with the snperlieial layer of the ligamentum longitudinale posterius from the posterior 
surface of the clivus, its origin extends on the sides only to the opening of the canalis 
hypoglossi, and it is broadest above, as widl as from the anterior and lateral circumference 
of the foramen occipitale magnum where it is broadest; its fibres converge downward 
and become fastened in several strands to the posterior surfiice of the body of the epi- 
stropheus and of the 3^"^ cervical vertebra. Short bands of fibres between the atlas 
and the epistropheus are attached in the depth, lateralward, to the membrana tectoria 
(see Fig. 269). 
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272. Median section through the occipital bone 
and first three cervical vertebrae with ligaments; 

riglit half of section, viewed from the left, somewhat schematic; 

mnu'iiilicntinii ; 1 ; 8. 

(The ligamoutous masses have' homi p.irlinllv sf'pnrnti'd IVnm oiif' nnother.) 

Enumerated from before backward the ligaments of the articulatio atlauto- 
occipitalis and the articulatio atlautoepistropliica lie behind one another as 
follows: ligamentum longitudinale antcrius with the membrana atlantooccipitalis anterior, 
ligamentura apicis dentis, ligaraenta alaria, ligamentum cruciatum atlantis, membrana 
tectoria, ligamentum longitudinale posterius (superficial layer), membrana atlantooccipitalis 
posterior. 
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273. The right tenth and eleventh ribs and cor- 
responding vertebral bodies with their ligaments, 

viewed from the right. 

(The most anterior layer has Ikmmi s:i\v»m1 off from the heads of tiie ribs; the parts have been 
somewhat separated fnmi one aiiolli.M-. The lij^^ameiitum loii^itndinale anterius lias been removed.) 

The articulationes costovertebrales (articulations of the ribs with the 
vertebrae) (see Fig. 276) are the moveable connections between the ribs and the thoracic 
vertebrae. Each rib is articulated at two points; the capitulum costae moves in the 
foveae costales of the bodies of the vertebrae (articulatio capituli) and at the same 
time the tubcrciilum costae rotates in the fovea costalis transversalis (articulatio costo- 
transversaria). Both together form mechanically one joint. 

In the articulationes capituloram (articulations between the heads of 
the ribs and the vertebrae) (see also Figs. 262, 274 and 276) each capitulum costae 
lies with its facies articularis in the corresponding foveae costales of the vertebral bodies, 
so that, for example, the capitulum of the sixth rib rests in the fovea costalis inferior 
of the fifth thoracic vertebra, in the fovea costalis superior of the sixth thoracic vertebra 
and in a depression in the intervertebral disc lying between the two. The articular 
surfaces are for the most part covered by fibrocartilage. On the second to the tenth 
rib, a ligamentum capituli costae inter articulare (0. T. interarticular ligament) extends 
from each crista capituli to the fibrocartilago intervertebralis, and usually separates two 
special joint cavities, with their capsulae articular es from one another. The first rib 
is usually, the eleventh and twelfth ribs are occasionally, united each with one vertebral 
body only and accordingly possess no ligamentum capituli costae interarticulare and also 
only one capsula articularis each. 
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274. Ribs and corresponding vertebrae, 
with ligaments, viewed from the right. 

(The right lateral portion of the ligameiitum loiigitudiiialo aiitorins lias’lin ii ri'iiptvi'd.l 

On the anterior surface of each of the articulationes capitulorum , the 
broad fiat ligamenhcm capituU costae radiatum (0. T. anterior costovertebral or stellate 
ligament) (see also Figs. 262 and 276) extends from the head of the rib to the lateral 
surfaces of the corresponding vertebral bodies and fibrocartilago intervertebralis; tlie 
fibres diverge medianward and are partly covered over by the lateral portions of the 
ligamentum longitudinale anterius. 


190 


.loilits of the Thorax. 



Processus artlcularis superior 


Processus Ininsveraua 


LigaHienium coslotrHUsversnriurn aiiterlus 


Costa 


Liganicniuiu tubercuU costae 


Plgamentuiri eostotraws- 
vcrsarlum poster! us 

PigaiBentum inter- ' 
trausvergarluin 


Processus spinosus 
(apex removed) 


275. Ribs and corresponding vertebrae with 

ligaments, viewed from beliind and somewhat from the right. 

The aiticulatioiies costotransversariae (sec also Figs. 262, 273, 274 
and 276) are formed on the first to the tenth rib by the apposition of each facies 
articularis tuberculi costae to the fovea costalis transversalis of the vertebra pertaining 
to the rib, so that, for example, the tubercle of the sixth rib is connected with the 
transverse process of the sixth thoracic vertebra. The margins of the cartilaginous joint 
surfaces are connected by copsulae articularcs. Extending as a strengthening ligament 
from tliG under surface of the next transverse process above is the strong, quadrangular 
ligamentum costotransversarium anterius, which passes obliquely downward and 
medianward to the crista colli ; behind this the feebler, triangular ligamentum costo- 
transversarium posterius runs from the root of the processus spinosus and from the 
root of the processus transversus of the next vertebra above obliquely lateralward and 
downward to the posterior surface of the collum costae and to the region above the 
tuberciilum costae. 
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276. Ribs and corresponding vertebra with 
ligaments, from above. 

(The body of tbo upper of the two vertebrae coiiuected with tlio ril) has been sawed tlirougb 
transversely. On the right side the joint slits have been opened.) 

The following strengthening ligcaraeuts of the artieulationes costotransver- 
sariae have yet to be considered : — the ligamenium tubercuU costae, which extends 
as a quadrangular ligament behind the joint from the tip of the processus transversus 
to the posterior surface of the tuberculum costae (see also Fig. 275), as well as the 
lig amentum colli costae. The latter is short, broad, and stretched out horizontally 
between the posterior surface of the collum costae and the anterior surface of the pro- 
cessus transversus of the corresponding vertebra. The fibres run obliquely backward and 
medianward from the rib. This ligament fills the space between the anterior surfiico of the 
processus transversus and the posterior surface of the collum costae, the foramen costo- 
transversarium, almost completely except for chinks in the anterior and posterior part. 

The eleventh and twelfth rib do not touch the processus transversus of the vertebrae 
concerned; they are joined to it only by weak ligaments, and we find here no joint 
cavities or capsulae articulares; and their articulationes costotransversariae lock joint 
cavity and capsula articularis ; corresponding to this the two ligaments of each of these 
joints are somewhat modified. 
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The anterior extremities of the seven (sometimes eight) upper costal cartilages are 
attached directly to the incisurae costales of the sternum and so form the articulationes 
sternocostal es (articulationes of the cartilages of the ribs with the sternum) ; the 
cartilage of the first rib fuses usually directly with the sternum, while for the cartilages 
of the second to the seventh (sometimes eighth) rib there are present slit-shaped joint 
cavities and capsulae articular es. A fibro-cartilaginous layer, the lig amentum sterno- 
costale interarticulare (0. T. interarticular chondrosternal ligament), which extends from 
the medial end of the second costal cartilage to the cartilaginous (or bony) junction of 
the manubrium with the corpus sterni , there constantly divides this joint into two 
separate joint cavities. In the other joints there are often similar fibrous strands, which, 
however, lead usually only to incomplete division of the joint cavities. The joint capsules 
are strengthened on the anterior surface by strong, on the posterior by weak, lig amenta 
sternocostalia radiata (0. T. anterior and posterior chondrosternal ligaments), which 
extend from tlie ends of the costiil cartilages, diverging to the sternum ; the anterior of 
these interweave with those of the other side to form a tough layer. This layer, 
ensheathing the sternum in front and behind, is called the membrana sterni. 

The eighth and ninth rib are attached usually (see p. 86) each with the anterior 
end of its cartilage to the cartilage of the next rib above. In these places as well as 
sometimes at other places on the fifth to the ninth costal cartilage, where contact 
between the cartilages or cartilaginous processes takes place, small joint slits and joint 
capsules are present, the articulationes inter chondr ales. 

The anterior extremity of the tenth costal cartilage is united by a loose liga- 
mentous band with the ninth; no such connection of the eleventh with the twelfth rib 
exists. For the synchondrosis stemalis (between the manubrium and the corpus) see p. 105. 

From the lowermost end of the corpus sterni and from the anterior surface of 
the sixth and seventh costal cartilage strand-like bands go off obliquely medianward to 
the anterior surface of the processus xiphoideus, the ligamenta costoxiphoidea (0. T. 
chondroxiphoid ligaments). They are connected with the anterior leaf of the vagina 
musculi recti abdominis. 


Spalteholz, Atlas. 4th ed. 
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278. Clavicle, sternum and first rib, with liga- 
ments, from in front. 

(On til*' lO't lialf the nidst anterior layrn* has been removed; the parts foriniii.i;' the joints ai‘e 
soinowhnt S('|)a rated from another.) 

The articulatio sternoclaviciilaris (sternoclavicular joint) arises from the 
fact that the extremitas sternalis claviculae with its facies articular sternalis, covered 
with cartilage, lies in the incisura clavicularis sterni which is also covered with carti- 
lage, the two being separated only by the discus articularis (0. T. interarticular fibro- 
cartilage) ; the latter is thickened above, medianward and behind, and separates two special 
joint cavities with capsulae articulares from one another. The discus articularis and 
the cartilaginous coverings consist of fibrocartilage. On the anterior surfaces of the 
joint the broad ligamentum stemoclaviculare extends from the clavicle down to the 
sternum. In addition, the rounded, unpaired ligamentum inter clavicular e, concave 
above, stretches out between the medial extremities of the two clavicles over the incisura 
jugularis sterni. The ligamentum costoclaviculare (0. T. rhomboid ligament), a power- 
ful ligament, consisting of several layers, goes from the tuberositas costalis claviculae to 
tlie upper margin of the first costal cartilage. 
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Ljg?i 1 n e a t u ui i rsi pe zo i 4 e i.i ni 
Lig- conoideuiD 


Ugitnit^nlum 

eorat'oclavicMihirt' 


Ligumeiitum coracoatroniiale 
I j 1 game n t u »i a cry m i o c 1 a v J c u 1 are 


Acromion 


ClRvicuUi 


nigau’.ciitum t rasisvtnrsuso 
' acapuliic puperiu^ 


M, biceps {Caput, 
fongum) {Teiulou 
cut through) 


Cavitaa 

gleiioidaiis 


Lab rum 
gienoidale 


Scapula 


CapSttla artlculiris 


z/y. liignt snouiaer giraie with ligaments, 

from without and somewhat from in front. 


(The medial halt ot the clavid*' has hecn sauhul otf. J'he shoulder joint has hem (*i)m»'(| and the 
head of th(‘ luuneriis lmiionumI. or the sh<*ulder hladu <»idv tlie latei-al purtidii has horn drawn.) 


In the articiilatio acroiniocluviciilaris the facies artienlaris aernmialis ehivuailae is 
united with the facies artienlaris aeroinii (rarely Avith interealution ef a disc (4 lihro-cartila^c, 
discus artienlaris). From the marg-ins, nf tin* joint surlaees stretelu\s t>ut a capsula artienlaris, 
strengthened on the upper surface hy Ihi* bread ligamentum acromioclavieulare. 

Between the tuberositas eoraeoidca elavienlae and the uppt'r snrlaet' of tln^ processus 
eoraeoideus scapulae extends the Itroad. powtafnl ligamentum coracoclaviculare ; its anterior, 
latrral, (piadrangnlar ])art is ('alh'd tlie ligamentum trapezoideum, its posterior medial, trian- 
gular j)art, )>r(»adcr alxoe, nieiv apical below, tin' ligamentum conoideum; ])etween the l\ve 
tlu're is often a Injrsa, bursa ligaineiiti coraeoclavieularis (sia? Fig. 318). 

The thr('(‘ ligaments of the shoulder blade extend betwetm segnimts nt ixau' which 
ar(‘ not moveable upon om* aindhcr; ihev accordingly serve only as a snpplcnient of th(‘ bony 
structure. 

The ligamentum coracoacromiale (coraeoacromial ligament) is strong, broad, oblong, 
quadrang’idar and extends a])ove the shoulder joint from the anterior surface nf th(‘ acromion 
to the posterior surface of the processus (‘oraeoideus. 

The ligamentum transversum scapulae superius (see also Figs. 280 and 282) is thin 
and hat; it is stretched out over tin* ineisnra seatndae ainl tiansforins this into a foramen 
tlirough which pass the v. transversa scapulae and tin* n. snprasca|)iilai-is (the a. transversa 
seapnlae generally runs over the ligament). 

The ligamentum transversum scapulae inferius (see Fig. 281) is thin and round; it 
extends from the root of th(' acromion to the posterior margin of tlie cavitas glenoidalis, over the 
colliim sca|)nla('. Tlii’cngh the space Ijctwcm ligament and hoip' runs the a. transvm'sa scapulae. 

13 '^ 
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Ji'ints of tlio T^|)[ior Extivinih. 



280. Right shoulder joint, articulatio humeri, 

from in front. 

(The hursa in. suhscainilaris is not shown. Of tlio. slinuldor lilado only the lateral part has 

hcen drawn in.) 

The articulatio humeri (shoulder joint) (sc'c also 279, 281 and 282) is formed 
in that the oapul liunicri niovos upon tin' <*avitas ^i^hamidalis scapulae. The articular surface 
of the shoulder blade is enlarged hy means of a coiiiicclive tissue ring, labrum glenoidale 
(0. T. glenoid ligament), which is attached to the margin of the cavitas glenoidalis. From 
the outer side of this fihrocariilagiimus projection a aide imd Imm' capsula articularis 
to the cullum anatomicuni Iniincri and bridges oyer the vipjicr (‘ud of the sulcus intcitub('r- 
cularis. The mm. subsea pularis. supra.-piiialus . inlVa-piiiatu^. nmiiing close by the joint, an' 
finnl v attached to tin? capsule near their iiiscrlioiis !<» I lie Ininu'rus. The stratum tibrosum 
11i»' capsiilt' consists essentially of laterally diri'i'ti'd libre hands which form somewhat thicker 
layers in front and Ix'hev. 
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Troeessus corucoiOeus 



281. Right shoulder joint, articulatio humeri, 

from behind. 

(The acromion has been sa\v('(] ofh Of the shoulder hhulo only the lateral ])nrtion has been 

drawn in.) 

Articulatio humeri (continued) (see also Figs. 280 and 282). Tho liga- 
mentum coracohumerale (see also Fig. 280) is shown as an especial strengthening 
ligament. This arises from the lateral border of the processus coracoideus below the 
ligamentum coracoacromiale, is there separated from the capsule b}" loose tissue, but 
then sinks into the capsule and radiates out into its upper and posterior wall toward 
the tuberculum majus. 

In tho anterior part of tho capsular wall there are, in addition, several fibrous 
bands, markedly variable in development ; those are often described as special strengthening 
ligaments. 
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.li'iiiU .>r till' !'j>|i<‘r Kxlivniiiv. 



Cansula ariicularis 

I 

I M. bicop3 (c-apul lor.sgunj) 


ini 1 ransversi! hi 
!i<‘ HisperiuB 


Labrum 

glsnoldal® 


Capsula artk-ttlarls 


Httmerus 


282. Right shoulder joint, articutatio humeri. 

Frontal section through the same, from beliind. 

(Tho iniicus;! iiiicrtiilicrcuhiris li;is iinj, Itorii oimmkmI in it s w Imli' Icun-tli. Of tho shoulder 

hhide only the latcnil portion has lM‘(‘n dniwn.) 

Articiilatlo humeri (rontinuetl) (st'e also Fio-s. 2 (S 0 and 2 (S 1 ). It presents regularly 
two bul^'inii’s of its c.iiisula artioiilaris. Tho oiu' htdi^'in^y hnrsa m. subscapularis (see also 
397 ) lies between the upper part of tho m. subsea pularis and the joint oajisulo, is ovale 
and extends to below the root of the jirooossus ooraooideiis ; it is eonnt'oted with the joint cavity 
by an openinj,^ situatial a litth' Itohov tho lin'aniontuin o(iraeoliunii‘i'alo. 

Tli(‘ second bul;4iii,L;‘ of tlio cajisula articularis is tlii' va(jin(i itnirosa intertuhercularis 
(soi' ;ilso Fio. ;;<i 7 ), Jt surn'iinds tho tt'iidoii of tlio caput lonoimi ni. hieijiitis as a tubular 
cylindrical canal, is in free coinniunication nt its upper extremity with tlie joint cavity and 
lies close to tlu^ bone in tho rollon of tho suh-us intortubcrcularis which is covered with carti- 
laLi'i' above; it ends in tho form of ;i blind sac in tho roL;'ion of tin' ct*ll\nn cbiniraicum whort' 
tho stratum syiioviab' of the ('aj)sul(' is rolh'ctod upon tht‘ tendon d' tlu' in. bicc[)s. ('overinu;- 
ov('r part of lln' sanii' as it niii> insidi' tlu' joint cavity. 
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283 . 

Right elbow joint, 

arficulatio cubiti, 

from in front. 

The articulatio cubiti 

(elbow joint) (see also Figs. 284 
to 288) is the articulation between 
the hurncrus and the bones of 
the forearm. Here three different 
joints are included in one common 
capsida ariicularis: (1) the 
incisura semilunaris ulnae glides 
upon the trochlea humeri (articu- 
latio humeroulnaris), (2) the 
fovea capituli radii rotates on the 
capitulum humeri (articulatio 
humeroradialis); (3) the circum- 
ferentia articularis radii moves in 
the incisura radialis ulnae (articu- 
latio radioulnaris proximalis). 
The articulatio humeroulnaris 
takes part in the movements be- 
tween the upper arm and the fore- 
arm only, while tliO articulatio 
radioulnaris proximalis serves ex- 
clusively for the movements be- 
tween the two bones of the fore- 
arm; the articulatio humeroradialis 
on the other hand, takes part in 
both movements. 




200 


.Tnints of till' rpiM'f Mxtivmity. 



Humerus 


M^'trs brii ua i n terossea 
aitUbrachii 


Tendo m, biclpitis 
(cut through) 


Chorda ohllqua 


Llgftmintiua collaterale ulnare 


284. Right elbow joint, arficulatio cubiti, 

from the ulnar side. 

Articniatio ciibiti (continued) (si'c ;ilso Fio-s. ‘2S3, 285—288). The capsula artim- 
laris is tolerably wide and proceeds I'roni th<‘ Inmierus in front and behind in a line eonvi'x 
abovi': this place of orif^in lies in the middb* in front close above tln^ fossa coronoidoa (s(‘e 
note on Fio". 287) and fossa radialis, beliind in the upper .part of the fossa ob'cratii; on the 
sides it runs dislalwanl from tli<‘ two r|(ic(.ndvli. On the ulna the. caiisulo is att.irlii'd in the 
wholi' cin'iimrciviici' of tlii' iimisura soinilnnaris and incisura radialis beyond the margin of tlie 
sni-facr (‘overed with cartilagr; to thi' radius it. is fastened around the collum radii, about in 
th(' iiiiddh' b('tween the lowm* margin of the ca|)itulum and the tnbm'ositas radii. Tlio narrow 
bulging of th(^ capsule between the incisura radialis ulnae and the cinaimferentia articularis 
radii ('xtending distalward is calli'd the recessus sacciforinis. 

'I’ll!' powt'rfnl, tlat, triangular ligamentum collaterals ulnare (0. T. internal lateral 
ligauK ut) (srr nlso Figs. 28:1 and 28()) is to be mentioned as an especial strengthened liga- 
ment on tho ulnar side; it extends from the epicondylus mcdialis humeri, its fibres diverging 
to the ulnar margin of the incisura semilunaris ulnae; its anterior jnirt is usually in contact 
with a thick tibrous band, whbdi extends to the basis of the processus coronoideus. 
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Humerus 


Ligameatum collaterale racUal® 


Menibrana iuteroyeea aisiibiachii 


Ligamentum annular# radii 


Badius 


Capsultt artlcnlarli 


285. Right elbow joint, articulatio cubiti, 

from the radial side. 

Articulatio cubiti (continued) (see also Fi^^s. 283, 284, 286 — 288). It possesses as a 
second strengtlicnini;- ligament on its radial side the ligamentum collaterale radiate (0. T. 
external lateral ligament) (see also Fig. 232). This arises as a strong bundle on tlu' <'j)i- 
condylus lateralis humeri and divides into two diverging fibn* liiiiids (»!' which oik' goes iu 
front of, the other Ix'hiiid tlie capitulum radii; they are attache(l to tie' ulna partly in front 
of the ineisura r.idialis, partly behind it and to the radial margin of thi' incisura si'iiiilunaris; 
distalvvard they reach as far as the level of the collum radii. Tlie space hetwi'eii tlu' div(‘rging 
limbs of this ligament is tilled up hy fibres, wliich come from the epicondylus and an* inserted 
distalward in the ligamentum annulare radii (see b('low), and also by those wliieh surround the 
capitulum and collum radii; the latter circular fibre bands which partially unite with the limbs 
mentioned, and partially are fastened separately to the ulna in front and brdiind the incisura 
radialis, are most markedly developed at the distal ])art and aiv grouj»cd t"g(‘tfi('r tln iv 
especially, under tlu' name, ligamentum annulare radii ((). T. orbicular ligament) (set* also 
Fig. 288), but they arc only artificially, not sharply, s(‘parablc from the otlu'rs. 
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Olecranon 


286. Right elbow joint, articulaiio cubili, 

from bcliind. 


The capsula articularis of the articulatio cubiti (see page 200 and also 
Figs. 283 — 285 and 287) reaches on the upper arm behind, in the middle as far as 
the upper part of the fossa olecrani, on the sides as far as the lower part of the epi- 
condylus medialis and lateralis. Especial strengthening ligaments in the posterior wall 
of the fibrous cajisule will not be described. The upper part of the fossa olecrani contains 
a thick mass of fat close to the capsule between it and tlie tendon of the m. triceps 
brachii. 
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Fossa ole<;rani 


Fosija corouoidea 


Capsula arlituhu'iM 


Oleoraiioj* 


Epiphyseal junction 


p4>iphyseai junction 


Trochlea liaoaerl 


Processus eoroaoWtus ulnae 


Radius 


Chorda ohlJqua 


287. Right elbow joint, aHiculatio cubiii, 

cut through at right angles to the axis of the troehh'n humeri, 
from th(‘ ulnar sidt*. 

(Tlio joint cavity on the ant(‘ii<»r .'nrlact' is ii"! sliuck at tin' spitl in wliich it exkuids furthest 
upward; tl»e latter corresponds alxnit Id tin* |>lac(‘ when' tlm dfltcd lint* marked “fossa coronoidea’* 

nn‘(‘ts till' httne.) 

In th(' artlciilatio ciibitl the dl('<-ran<tn ulnai' cttiiK's t't lid in tlio Idssa dlecrani humeri 
wlien the forearm is extended; wIkmi the foroarm is fh‘X(‘d , on tlu' cttiilrary, Ukj jtroeessus 
coronoideus ulnae enters the fossa cordnoith'a hnnirri and the eajtitulum radii enters the fossa 
radialis. The movements of extension and tlr\i(.n aiv (or tin' most part clieched ])y the fitting 
in of the oleeranon ulnae or proeessjis cnpindidrus ulnae n'speetiv<'ly into tin* corresponding 
depressions of the humerus. During life, li<>W(‘ver. it is unusual to liavi* the movements of 
extension and flexion gn sn (nr ih.ii ihc [>rojecti<nis eC the Idj-earm bones mentioned touch tlie 
corresponding depressions ol tie* Immenis; the movements are cheeked before this oeeurs. 
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Joints of tbo Uiiiier Extremity. 



Ton do tiJ . bicipiiii 
(out tlirougli) 


Chorda obliqua 


Eadiasi 


M pm bran a 
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Procef^sus 

styloldeus 

ulnae 


lUscue articularia 
bi|loldeus radii 


288. Bones of the 
right forearm, with 
ligaments, 

ft’olu the volar surface. 

Tho joint union l)etwecn the two 
bones of tbo forearin, tlio artlculntio 
radioulnar is is divisililt' spatially into 
two portions; tlioso aro ilio (irtlculatio 
radioulnaris proximalis (d ). T. superior 
radioulnar artieiilation) betwocii llio ('ireiim- 
I'orontia artieularis of the ca})ituluin radii 
and 11i(' ineisura radialis ulnae (see p. 199) 
and llio articulatio radioulnaris distalis 
(0. T. inferior radioidnar articulation), 
between the ineisura ulnaris radii and the 
cirenmferentia ariienlaris of the ea])ituluin 
ulnae. 'Dk* lalior joint (see also Fi^^s. 289 
to 291) is suri'i'undt'd by a loose capsula 
artlmlaris. This arises on the radius and 
ulna from tlu.' marjtin of tbo eartilaj^inons 
surfaces and luses distalward with tbo 
ma^dn of tho discus artieularis^ a trian- 
gular conneetivo tissue plate, often per- 
forated by a slit or hole; this disc has a 
broad attachment to tlie ulnar margin of 
the ineisura ulnaris radii and is fastened 
by means of a short fibrous cord to the tip 
of the processus styloidens ulnae (see also 
Fig. 291). Tbo blind -sac-like bulging of 
the joint capsule extending proximal ward 
between the circumferontia artieularis of 
the capitiilum ulnae and the ineisura ulnaris 
radii is ('Jilled the recessus sacciformis (see 
Fig. 291). The articulationes radioulnares 
proximalis et distalis, in a mechanical sense, 
form together one joint. The space 
between tlie two bones of tho ibrearm is 
almost completely filled up by the mem- 
brana inferossea antibrachii (interosseous 
membrane). This powerful fibrous sheet is 
stretched out between tbo cristae interosseae 
of the radius and of the ulna, is separated 
proximalward by a large, distalward by a 
narrow space from tbo eorresponding joint, 
and possesses sevei'nl irregular openings for 
the passage of vessels and nerves ; tho fibre 
bands run in the main obliquely and ex- 
tend from the radius distalward toward 
the ulna. In addition tho chorda ohliqua 
(0. T. oblique ligament) (see also Figs. 283 
and 284) ('xtemls as a thin rounded fibrous 
hand I'rom the region of the tuberositas 
ulnae obliquely downward to the region of 
the tnlierositas radii. 
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Oiia raetacarpalia 

289 . Joints of the right hand, articulatio mam, 

from tlie volar surface.. 


The articulatio manns (joint of the hand) (see also Fig^s. 290 and 291) is divisible 
into the articulatio radiocarpea and the articulatio inierenrpea. 

In the formation of thti articulatio radiocarpea (wrist-joint) the proximal joint snrfact's of 
the ossa iiaviciilare, lunatuin, triquetrum movt^ n])on the facies artieularis carpt'a of the radius and 
uptm the distal surface of the discus artieularis. Its wide loose capsula artieularis is attached to 
the circumference of the articular surfaces. It is strcngtlienedl)y the powerful ligamentumcollaterale 
carpi radiale (0. T. ('xternal la teral lij^miiKuit) which extends from the processus styloideus radii to the 
os naviculare, and by the longer ligamenturn collaterale carpi ulnar e (0. T. internal lateral liga- 
ment) which extends from the processus styloideus ulnae to the' os triepietriim. On the volar 
surface runs also the broad ligamenium radiocarpeum volare (O. T. :uit('rif)r ligament) which 
arises from the processus styloideus and from the volar margin of tlu' facies artieularis carpea, 
of the radius and goes in several bundles to the ossa naviculare', Innnlimi, triquetrum, capitatnm. 

Thee articulatio intercarpea cemneets and |)ermits motion anmng the' hones of the wrist: t he 
individual hones arc connoe'ted ameeiig e>nc anedher by small capsulae articulares. On the' volar 
surface the're are several strongthening ligaments, short, flat, almost traiisvcrst'ly directe'd, liga- 
menta intercarpea volaria (0. T. palmarl igameiits); of thexse, the)se which radiate out fre>m the' 
08 capitatnm to the adjoining bones are givmped together as the ligamenturn carpi radiatum. 

In the femnation of the articulatio ossis pisif or mis, the dorsal snrlace of the* os pisiformee 
glides upon the volar surface of the os triquetrum; a small, loeese capsula artieularis eonneets tlie* 
borders of these surfaces. From the e)s pisilorm, the' powe'rful ligamenturn pisohamatum 
to the hamulus ossis hain:iti; the' lignmentum jrisomefacarpeurn to the basis ossis me'tae*:ir])alis 
III — V hedh ligimioiils hi'iiig jv;ill_v ('niif i"iis "(' llir InKinii of the m. (ir\Mr c.irpi ulmii'i^. 
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Ossa metacarpalia 


290. Joints of the right hand, articulatio manus, 

viewed from tlie back of the hand. 

Articulatio manus (coiitiiiupd) (sc'c also Fio-s. 281) and 21)1). On tlm dorsal surfaco, the 
capsulf' ttf tlip articulatio radiocarpea is strongtlK'iipd ])y tla* ligamentum radiocarpeum dorsale 
(O. d\ postorior liganitait) which ^’ocs (rom the dorsal margin of tht' facies articularis carpea 
radii in difhn'tait divisions to tin* bones of the lirst row of tln^ carpus: the band to the os 
naviciilan' is often not especially w<‘]l developed and may Ix' abstmt altoo’ether. 

The articulatio mtercarpea ])ossesses on the dorsal surface several short stren^hening liga- 
inonts, ligamenta intercarpea dorsalia (0. T. dorsal ligannmts), which run usually transversely. 

T\u' articulationes carpometacarpeae (carpometacarpal articulations) aro formed on the 
oiu' sidt' by tli(* distal surfaces of the hones of the second row of the carpus, on tht? otb(‘r side 
by the proximal surfaces of the ossa metacar]KilitL H('V(‘i‘al short i)crp(‘ndicnlar and oblique liga- 
moiits oil the volar and dorsal suifaces, ligamenta carpometacarpea dorsalia et volaria (0. T. 
dorsal and palmar ligaments) seq-ve to their capsulae articulares as strengthening ligaments : 
of the latter, that situated furthest uliiarvvard extends from th(^ hamulus ossis hamati to the 
basis ossis metacarpalis V and is called the ligamentum hamato metacarp eum (s(‘o Fig. 281)). 

The articulationes intermetacarpeae (articulations of the metacarpal bones with one 
another) have their origin in that tin' proximal ('iids of the second to tlu' fifth metacarpal 
bone (*.an move upon ono aiiotlu r by means of their lateral surface's wbidi are covered ivitb 
cartilage. Their capsulae articulares are strengtln'iied by short transvorse'ly directed fihne 
bands, ligainenta hasium [ossium metacarpaliutn] dorsalia et volaria of whi(*h there are four 
on the bacl< of tlu' liand, hut oidy three' in the' hollow of tho liainl (the^ ligament between tlie 
os inetacai'p;ili' 1 iind II is absonf) (sro ;d>o Fig. 2-'^t0. 
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111 

Ossa metacarpalia 


291. Joints of the right hand, articulatio manus, 

from the back of the hnnd. 

(Tlic surtace of a fiMzc'ii liand lias Ikmmi lilrd nif until tin* joint (‘uvitics Lavo )u‘(mi oih'iumI.) 

, Articulatio mauiis (coutiunr.l) ism also |<'i.i;-s. 2^9 and 21)0). Thv joint cavity (J’ tlio 
articulatio radiocarpea is often ('oniicided neitJicr with llial >>l the articulatin radioulnaris 
distalis nor with that of the artieulatio intcrcarjH'a ( scr p. 2o I ). 

The slits between the individual joint surfaces Ml the buiies which t(>;;vth<‘r Innu the arti- 
culatio intercarpea are usiutlly till counoetod not only with one another, but also between thti 
ossa metacarpea with the joint cavities of the articulationes carpometacarpeae and interinetacarpeae 
of the second and third tinkers. Short, stron^^ ligamenta metacarpea interossea extinid in tlu^ 
depth in a transverse direction between the nei*»-hborin^ wrist hones of the sanu‘ row. 

The joint cavity of tlie articulatio ossis pisiformis is in a]»'>iit a tbinl «>r tlie caBes 
connected with the articulati(» radiocarpea. 

In the articulationes carpometacarpeae of tlu* sei;ond and third linger tin' joint slits 
are usually conneided witli tliose of the artieulatio intorcarpea, and with those of the articu^ 
latio7ies intermetacarpeae hetween the first, second, third and fourth finger; ihc articulationes 
carpometacarpeae ainl the articulatio intermetacarpea of the fourth and fifth lingers are 
usually separated from the oUkm-s, the articulatio carpometacarpea pollicis alwav s. 

The three articulationes intermetacarpeae possess, in the de]>th, short, transvfise 
ligamenta hasium [ossium metacarp alium] interossea. The joint capsule's go olV fnan the 
margins of the surfaces eovereel with eartilag(\ 
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Tt'fiihi tu. flexnris digitorum profundi 
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Ligament uni 
col late tale 


Ligamentum vagi 
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itn eapitalorum 
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292. Metacarpal bones and first phalanges of the 
second to the fifth finger of the right hand with 

ligaments, from the volar surface. 

In tho formation of the articulationes iiietacarpophalaiigeae (see also 
Fig. 293) the base of each phalanx I moves upon the capitulum of tho os mctacarpRle. 
A tolerably loose capsula arixcularis connects the margins of tho surfaces covered 
with cartilage. 

Between the heads of tho second of the fifth os metacarpalo a flat powerful 
ligamentiim capitulorum [ossium meUicarpalium] transversum (0. T. transverse meta- 
carpal ligament) stretches out transversely over tho distal end of tho corresponding 
spatiura intcrosseiim metacarpi on the volar surface. It is partially fastened to the 
lateral surthce of the capitulum; in part it goes over into the volar portion of the 
joint capsule and there connects with the ligainentum acccssorium volare and with a small 
plate of fibrocartilage, which strengthens the joint capsule on the volar side and is 
connected with the base of tho phalanx ; in part it helps to form the ligamenta vaginalia 
for the floxor tendons of the fingers. The ligament separates the distal portions of the 
mm. interossoi from those of the mm. lumbricalcs in that tho former run on the dorsal 
surface, the latter on the volar surface of it. 
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^ Processus 
*’ styloideus 
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Hfticularis 


Ligamentum 
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293 . 

Metacarpal bone and 
phalanges of the th i rd 
finger of the right 
hand with ligaments, 

from the radial side. 

ri»(‘ articiilntioiicg metacarpopha- 
lan^eae (continuation. Soc also 292) 
possess a li(jamentim collaterale (0. T. 
lateral lij^^ainciit 1 ns n stivnjiftlK'niii.L;’ li^n- 
incnt, ono on tlio i-ndial and oiu^ on tlio 
tilnar side which I'xtcnds from the lateral 
surface of tho capitulum ossis imdacarpalis 
obliquely distalward and volirward to tho 
base of the first phalanx. In addition, 
a ligamentum accessoriuot volarc (<). T. 
transverse inctaearpal li^nnunit) willi on*- 
limb on each side radial and nliiar, to 
the capitulum ossis metacarpal is just t ohtr- 
ward from the li,n'aiii(Mitniii collatcrah' runs 
arch-like to tlc' vohir siiiiaci' of tho joint 
and touehcH there tlu.' hoiah'r of tho libro- 
cartilaj^inous disc (soo pa>;’o 208); on the 
volar surface' it is united with th(' lijya- 
mentum r;i])ituloniiii t raiisvi'rsiim (soo 
Fio'. 292). 

In the tormation of tho articiilationes 
(li^itorum inauiis (finger joints) tln^ hast' 
of each phalanx II is moveahly coniu'cti'd 
with tho trochh'a of each phalanx I aiid 
ill the same way the base of »'aoh pha- 
lanx III with the trochlea of oaoh pha- 
lanx II. In till' first tinp'r (thumhl, only 
ono such j(*iiif is present; in tho sooioid 
to the fifth linger always two. i/josc 
capsulae artic/ulares connect tho margins 
of tho cartilaginous joint surfaces with oni' 
another and are strengthened by powerhil 
liganienta collateralia (0. T. lateral liga- 
ments) which run to the radial and ulnar 
side in a manner I'litirely analogous to 
tliat in tho articulationi's metaoarpophalan- 
geae. Fnrtlu'rmore there art> on tho volar 
side of the joints as well as on the meta- 
carpophalangeal joints, small discs of fibn*- 
cartilago, iinvovon in the joint eapsnle. 


SpalteholK, Atlas. 4th ed. 
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Joints of tho Lowi'r Kxtiviiiity. 
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294. Ligaments of the right half of the pelvis, 

from in front and somewhat from above. 
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The pelvic bones are connected by means of two joints: — the paired arti- 
culatio sacroiliaca and the unpaired symphysis ossium pubis. 

In the articulatio sacroiliaca (see also Figs. 295 and 296) the facies 
auricularis ossis sacri and the facies auricularis ossis ilium of each side are in contact. 
A short, tight capsula articularis connects the margins of the cartilaginous surfaces; 
it is strengthened on the anterior surface by the ligamenta sacroiliaca anteriora, 
which, considered as a whole, run as broad thin fibre plates from the lateral portion 
of the basis and facies pelvina of the sacrum transversely to the medial surface of the 
ilium and are there attached in the periphery of the linea arcuata, eventually also in 
the sulcus paraglenoidalis. 

The ligamentum iliolumbale (0. T. iliolumbar ligament) (see also Pig. 295), 
must also be regarded as a strengthening ligament (in the wider sense) for this joint. 
This forms a powerful fiat fibre band which has its origin from the processus transversus 
of the fifth (partially also, as in Fig. 294, of the fourth) lumbar vertebra; one part 
of the fibres extends from there to the posterior portion of the crista iliaca, another 
larger part broadens out on the inner surface of the ala ossis ilium and on the upper 
surface of the pars lateralis ossis sacri. 


14 
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Joiiits of the Lower Extremity. 


Articulatio sacroiliaca (continued) (see also Figs. 294 and 296). It is 

strengthened on the posterior surface by the ligamenta sacroiliaca interossea (see 

also p. 214) and the ligamenta sacroiliaca posteriora ireve et longum. The latter 

form the broad mass of fibre bands, only indistinctly separated from one another, which 

ascend obliquely from the region of the crista sacralis lateralis of the sacrum toward 

the ala ossis ilium where they are attached to the spinae iliacae posteriores and between 

them, the main mass of them, especially the superficial bands, passing to the spina iliaca 

posterior superior; of these the fibrous bands which come from the region of the 

second and' third sacral vertebra are called the ligamentum sacroiliacum posterius 

♦ 

breve, those from the region of the fourth sacral vertebra, the ligamentum sacroiliacum 
posterius longum. These ligaments cover over the ligamenta sacroiliaca interossea 
completely from behind and lie close upon them. 

Of great importance for the form and firmness of the pelvis are also the liga- 
mentum sacrotuberosum and the ligamentum sacrospinosum (see also 
Fig. 294). 

The ligamentum sacrotuberosum (0. T. posterior or great sacrosciatic ligament) 
arises broad and thin from the spinae iliacae posteriores superior et inferior as well as 
from the lateral margin of the sacrum and of the two upper coccygeal vertebrae; it is 
accordingly intimately connected in its upper part with the ligamenta sacroiliaca posteriora. 
The fibres converge to form a strong flat ligament which extends obliquely forward, 
downward and lateralward and becomes attached to the medial edge of the tuber 
ischiadicura where it again broadens out; a narrow band which extends as a continuation 
of some fibre bundles from this point along the medial margin of the ramus inferior 
ossis ischii, is called the processus falciformis (0. T. falciform ligament). 

The ligamentum sacrospinosum (0. T. anterior or lesser sacrosciatic ligament) 
is essentially thinner than the preceeding; it arises on the lateral margin of the lower 
portion of the sacrum and of the upper coccygeal vertebrae, extends past the anterior 
surface of the ligamentum sacrotuberosum forward and lateralward, narrowing as it goes 
and is attached to the spina ischiadica; at the point where it crosses the ligamentum 
sacrotuberosum, it fuses with it. The ligamentum sacrospinosum forms, with the 
m. coccygeus (see p. 346), a common mass of variable composition; sometimes the 
connective tissue structures predominate, sometimes the muscle bundles. 

The ligamentum sacrotuberosum, as well as the ligamentum sacrospinosum, stretches 
out raedianward from the two incisurae ischiadicae (or between them) so that these 
notches are transformed into foramina which are surrounded partly by bone, partly by 
ligaments; the incisura ischiadica major becomes the rounded quadrangular foramen 
ischiadicum majus (0. T. great sacrosciatic foramen), the incisura ischiadica minor 
the triangular foramen ischiadicum minus (0. T. lesser sacrosciatic foramen) (see 
also Fig. 294). 
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295. Ligaments of the right half of the pelvis, 


from behind. 
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296. Artlculatio sacroiliaca dextra, frontal section. 

[Posterior half of section, from in front. 

Articulatio sacroiliaca (continued) (see also Figs. 294 and 295). It 
possesses an unevenly curved joint slit; the adjoining articular surfaces are completely 
covered by cartilage and smooth, but they present several irregular projections which 
fit in to corresponding depressions of the other bone. 

On the dorsal surface there are present, as strengthening ligaments, the Ugamenta 
sacroiliaca interossea. Under this name are included the mass of short fibre bands 
which are covered over completely behind by the ligamenta sacroiliaca posteriora and 
which extend obliipiely upward and backward from the tuberositas sacralis [ossis sacri] 
to the tuberositas iliaca [ossis ilium], eventually, also to the sulcus paraglenoidalis ; they 
fill completely the irregular depression which is situated behind the joint cavity between 
these two rough surfaces, and are not visible in the uninjured joint. 
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297. Symphysis pubis and right half of pelvis 


with ligaments, from in front and below. 


(Only those fibivs (•!' ilu' labniin which fhnu llic lio-nni('ntiiin f ransv('rsiiiii tKM'lahuli 

li;uc hccii 


The membrana obturatoria is u^unlly a thin tihro ])hite wliidi almost completely 
closes the foramen ohtiiratum. The h])res arisi^ from the margins of the foramen, comiiiju;' in 
the lowi'i- and ]iosterior p:n’t I'lnm the posterior surface of the same, d'he direction ot‘ the 
fibres is nsnally transverse. Tin' uppermost bands stretch out htlow llic sulcus obturatorius 
between the tubin’cula obturatoria and transform this groove into the short canalis obturatorius 
(for the a. and vv. ohturatoriae; n. obtiiratoi-ins). Variably dcvidopod hands of fihn'S, which 
lie upon the memhrane externally, .ire <(-nnccted Avilli the <‘aj»snh‘ of tlic hip joint and wi(h 
the liga mentum transversum acid a hid i. 

Ill the uniiaiivd symphysis ossium pubis (scu' also Fig. 298), the two pubic hnnes 
are nnited with oin* another in tin' median ]>lane, I»etw(‘rn the opposing rough facies symphy- 
soos, which are covered over with a layer of hyalim' cartilag(‘, is intercalated a fibrocartilagi- 
nous disc (lamina fibrocartilaginea interpubica) (0. T, intorpubic disc;). This projects some- 
what on tlie postmaor surface as a narrow ridge; ill front it broadens essentially and is covered 
l)y a layer ol deenssating lil)ivs whiidi arc coimeeted with the tendons of the mm. recti ab- 
dominis. The uppermost, transverse film* laym* stretches out between the up])('r margins of 
the rami snperioros of the pnhic bones or rather between the tnhenada pnhica, and is ealhal 
the ligamentum pubicuni superius; latoralward it is continued behind the tuherculum puhi- 
enm as a ridge upon the pecton ossis pubis (see Fig. 294) and there gives origin to a part of 
(Im* hi. pectinens. The sliarp-angled triangular fibrous hand which extends from the ramus 
iiilcricr nf (uii* pnhic hone to that of the other on the lower margin of tlio symphysis and wliich, 
a)>nv(', is I used with the filirocartilaginous disc, is called the ligamentum arcuatum pubis ((). T. 
su1)])uhi(‘ liganif'iit ). 
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298. Symphysis pubis, opened by a frontal section. 

Posterior half, viewed from in front. 

Symphysis ossium pubis (continued) (see also Fig. 297). It contains 
nearly constantly within its lamina fibrocariilaginea inierpubica a small medianly 
situated joint slit which lies nearer the posterior margin than the anterior and extends 
almost over the upper half of the fibrocartilaginous mass; the joint -slit is larger in 
the female than in the male. The strands of librocartilage run in the depth, mostly 
transversely, between the two layers of hyaline cartilage and are seen on median section 
to consist of concentrically arranged circular layers. Cartilage and fibrocartilage are 
very firmly united with one another. 
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299 . Rigth hip joint, articulatio coxae, from in front. 

Til tho forniatinn of tlin articulatio coxao (hij^ joint) (soo also Fi<^'s. 300—308) flic 
< a]»ut foiiinris inovt'S upon tho facies Innata of the acetabulum. The latter is enlar^md by 
means of a bigli tbre('-coru('re(.l eomiective- tissue rinj.,', hhnm glenoidale (0. T. cotyloid li<ra- 
ment) (sec 301 ;iinl -ln3) which sits with its broad base upon tiie border of tho aceta- 
bulum and bridj^cs over llie incisura acetabuli as tint ligamentum transvcrmm areiabnli; lliis 
has also a broad attacbmcnt to the rnarpus of tin' iiicisura acc|;il.i!li .md i;. ((uiin'cbd tvilb 
the fibres of tho memhrana obturatoria (set' ¥iix. ‘2'.)7 1. 

Tlic capsula artkularis (see Fij^. 303) is streii^^thened on tlie anterior snrtace by the 
stroll O' tiian^ular ligamentum iliofemorale. It arises below and near the spina iliaea anterior 
inferior, broadens gradually and is fa.^iened to the linea i n tort rochanteriea in its whole lengdb. 
The ligamentum pubocapsulare (<). T. pubofemoral ligament) lies on the medial, inferior side 
of the joint, comes from tin* <-orpus and ramus superior ossis pubis and runs partly to the 
ujiper margin of the trocliaiilor uiiiioi-, jiartly to the eapsule in the same region. 
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300. Right hip joint, articulatio coxae, 

from hohind. 

t'l'lK' joint ea|»siile, except for tile si iviml lieniii;^' 1 i,u'a iiu 'iits, lias been removed.) 

Articulatio coxae (conliiimMl) (scm* also Li.u's. doi — 303). It j)ossesses, as iL slreii^- 

tlieninj.;* lif^anient of the postermr wall of the capsule, the ligamentum ischiocapsiUare. This 
broad, thicT ligament arisi's extiTiially alon^^ the margin of tlu' aeetabnlnm in the whole ('xtent 
of the corpus ossis ischii; its fibres converge soni(‘wbaL run iTliipuTv upward and lateral ward 
and become attached for tlie most part to fho /oiia orbicularis; part of them reach even to 
tli(' anterior margin of the trochanter major. 

lletwomi the ligamenta iliofemorale , puhocapsulao' and iseliioeaj)sulare , tlie eapsiili' is 
('ssentially thinner in thre(‘ |^lac('s: tliese places eorresiiond to the points wIkmv the Imukvs 
I' oriiiiiig the aeetahidum fuse with one another. 
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302. Right hip joint, arficulatio coxae, 

from the medial side. 

(The Ixtom of the jicftiilmlniii has been chiselled away sufficiently to make tlio head of the 

femur visible.) 

Articulatio coxae (continued) (see also Figs. 299—301 and 303). Hidden 
inside it is the ligamentum teres femoris (see also Fig. 303). This flatly rounded 
ligament arises by a broad origin in the neighborhood of the incisura acctabuli and 
from the ligamentum transversum acetabuli, becomes narrow above and is attached in 
the fovea capitis femoris. It lies in the fossa acetabuli between its floor and the medial 
inferior surface of the head of the femur so that the posterior margin of the ligament, 
when the body is upright, is approximately vertical in direction. The ligamentum teres is 
covered over by the stratum synoviale of the capsula articularis. Very rarely it may 
be very thin or may bo absent altogether. 
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303. Right hip joint, articulatio coxae. 

Frontal section through the same. Posterior half of section^ 
viewed from in front. 

('file joint surfiicos Lave been somewhat pnllcd apart.) 

Articnlatio coxae (continued) . (see also Fic^s. 299—802). Its capsula articularis 
arises at the niar,L;‘in of the acetabulum, chiefly outs i<l(‘ tin* laln-uni nh'U'iidalo so that this lies 
more less completely within the joint cavity. The capsule is attached to the femur in front 
clusi' above the linea iiih'rtrochantcrica, behind to the neclc of the femur mediauward from the 
crista intertrochanteriea in a liiu' parallel to tin' la tier se that somewhat more than the medial 
half of the })osteriMr surface of the neek of the li'inur h'ok.^ into the joint capsule. The stratum 
svnoviale of tin' capsule is continued upon the ligamenliim teres and encloses this like a slieath. 
The fossa acetahuli is almost eom])lelely filled up liy masses of fat, synovial villi and the 
ligaim'iitum teres. 



222 


Joints of the Lower Extn'mitv. 



Meniscus medialis - 


Llgamentum transversum genus 

K 

! Tuberositas tibiae 


Ligamentum cruciatum posterius 


304. Right knee joint, articulafio genus. 

Tibia ^^ith (‘artilaginous discs, from above. 

In the formation of the articiilatio genus (knee joint) (see also Figs. 305 — 312) 
the two condyli femoris move upon tlie condyli tibiae. Within the capsula articularis 
enclosing the joint, between tlie two bones, two sickle- sha})ed connective-tissue discs are 
intercalated, the meniscus lateralis and the meniscus medialis (see also Figs. 306 — 308 
and 311). These are firmly connected at their extremities, by connective tissue strands 
with the tibia. Each meniscus is triangular on cross section (see Fig. 311); its 
two smooth sides lie one on the condylus tibiae, the other on the condylus femoris; 
these two sides meet in a sharp concave margin; its third, narrowest side is directed 
toward the outer circumference of the joint and is fused with its capsule. 

The meniscus lateralis (0. T. external semilunar tibrocartilage) is someAvliat 
shorter and more circular; it arises anteriorly (see also Fig. 224) close in front of the 
eminentia intercondyloidea tibiae, directly in front of the tuberculum intercondyloideum 
laterale, and is fastened by its posterior extremity to the posterior slope of the eminentia 
intercondyloidea, chiefly to the tuberculum intercondyloideum laterale, and a part of its 
bundles of fibres with the tuberculum intercondyloideum mediale. 

The meniscus medialis (0. T. internal semilunar tibrocartilage) is longer, broader, 
and more sickle - shaped (see also Fig. 224); it arises anteriorly in front of the fossa 
intercondyloidea anterior from the margo infraglcnoidalis and is attached behind in the 
fossa intercondyloidea posterior. 

Between the most anterior points of the two menisci is stretched out the thin 
rounded ligamentum transversum genus (see also Figs. 306 and 307), which is 
composed of connective tissue, which pretty frequently is i)oorly developed and often 
is absent altogether. 
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305. Right knee joint, articulatio genus. 

Sagittal section at about the middle of the joint. Lateral half, viewed 
from the medial side; somewhat scliomatic, 

(Th(‘ in(‘nis(‘ns latenilis has boon rt'iiKnod.) 

Articulatio ^enus (('OMtinmMlj (soe also 304, 800— 30K and 810). Ti has inside 
it the ligamenta cruciata genus anterius et posterius. Kin li "t tin sc ^ot s Imin tlo' snilaoc 
turned toward the fossa intercoud.vhndna of oim condylus foiiioris downward to the rogi(»n of tlio 
(‘ininontia intorcondyloidoa tibiao; in tho t‘xt«‘mlod position the antorior lij^amont is diroctod 
obliqnoly forward, the posterior somewhat obliqindx l>a(l\\\;ird. I’netdlii'r they assume the form 
of an X and are connected by loose connective tissm- and lat, not only with one anofln'r. but 
also with the posterior wall of the capsula articularis. Tiny an* cnsln-atln d ly syno\i:il nioinhrano. 
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306. Right knee joint, articulafio genus, 

from in front. 


(Tho knee is iu;At:u m a uglit aiiifln; tin' p:ttrll:i ;ni(| (Ik' en]).snle of tli(' joitif li:ivc been removed.) 

Articuliatio genus (continued) (see also Figs. 304, 305 and 308). The liga- 
mentum cruciatum anterius (0. T. anterior or external crucial ligament) (see also 
Figs. 304, 305 and 308) has a broad origin on the non -cartilaginous, medial surface 
of the condylus lateralis fern oris, near its posterior margin. From there on it becomes 
narrower, passes as a flatly rounded bundle obliquely forward, downward, and median- 
ward and is attached especially to the tuborculum intercondyloideum mediate and in the 
fossa intercondyloidea anterior tibiae (see also Fig, 224). 
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307. Right knee joint, articulatio genus, 

from in front. 

(The knee is Hexed at a rii^iil aiij^ie; IIk' paii'lla and the eapsulf' nf the joint have been removed, 
tlie lio'aiiieiitiiiii ('niciatiim aiiti-i'ius has hern eul otV sli<«rt at ils jxaiils of at lachiiieiil.) 

Articulatio genus (eontiinied) (s)«e also Ti^-s. 304 - 80 r). dns :\\'>). TUr Ugamentum 
cruciatum posterius (0. 'W postericn- or internal eriieial li;^-aiiientj lies In hind the lio-amentum 
cruehitum antf'rius, eressf's the same and is somewhat stnm^iivi-. It, has a hroad origin from 
th(? lateral surCaee of the (■oiidvlus niediidis lemoris eh'sr to it> aiitoiinr and iiilciior niara'in, 
narrows to a llatlv roinidcd c.ial and jiassrs somewhat ohliipielv downward, liaidxward, and 
lateralward to tlu' l'o>>a intereoiidy loiilea jH»t<‘ri<»r tihia«' and t<» the postmaor Miiia<'<' of tin' 
tibia (see also 1 1 : one hand of lihres, arisiii*^ in the medial ])ortion , runs Ix'hind the 

ligament ohliquely lateralward t(» tin* posterior part of the meniscus lat(‘ralis (see Fig. 308 ). 

Spalteholz, Allas. 4 tli ed. jf, 
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J(tiiils (if tli(‘ Liiwcr I'ixln'iuily. 
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308. Right knee joint, articulaiio gem, from behind. 

(Tilt' (Mpsuli', ('xct'pt for till' sirt'ii<;j|i(‘iiiii(i;- li^'iiiiu'iils, Ii;is boon rt'inovod.) 

Articiilatio ^einiH ((•(intiniK'd) (<^ 00 . who Fi.i^s. 804— fl()7, 809—812). The ligaments 
which serve to strengtht'ii tlio laturally aiv called the ligamenta collateralia fibulare 

et tibiale. 

The ligamentwn (‘oUdfcnile /ihulare ((). T. long external lateral ligiiineiit) is a rounded 
fibrous cord, wliich, when the knee is extended, is stretched out tight from the epicondylus 
lateralis femoris to the lateral surface of the capitulum tibvdae. It is separated by fatty tissue 
from the capsule of tlie joint and by the tendon of the m. pupliteus and the bursa ra. poplitei 
fioiii tilt' meniscus lateralis and from the a. genus inferior lateralis which runs upon the meniscus. 

'fho ligamentum collaterale tibiale (0. T. internal lateral ligament) is a broader, fiat 
ligament which extends from the epicondylus mcdialis femoris to tin' iiK'ilial portion of the 
margo infraglenoidalis and thence further downward. It is interwovi'ii in tlu' wall of the capsule 
and is partly atta(*hcd also to the meniscus niedialis. Below, it covers over llu' a. genus inferior 
mcdialis, wliich lies directly upon the bone. 
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309. Right knee joint, articulatio genus, from behind. 

(The innsdes partially fused with tlie capsule have been out olT. ch-sr lo tlidr aiLicliineiit.) 

Articulatio genus (eoiitiiiued) (see also Figs. 304— BOS , and Bit) BIB). It lias, .mi 
the posterior surface, the following strengthening ligtunents; 

The powerful, flat ligamentum popliteum obliquum (O. T. p..st.Mi..r ligaiiicul) . Nt.Mids 
from the region of the condyliis lateralis feiu.-ris oblhiuely mediaiiward and downward; its fibres 
become lost, partially descending in tlu' wall <.f the capsule tiud in the Isiscia of the m. popliteus, 
partiidly by bonding around upward and going over into the tendon ol the m. semimembranosus. 

ddie ligamentum popliteum arcuatum is a somewhat variable, usiuilly horse-shoe shaped 
han.l ..f fibres, cueavo above, wliieh arises in the region of the cpieondylus lateralis femoris 
and Imcmik's b.sf, in the middle of the posterior wall of the capsule below the ligamentum 
popliteum ol)li(|uuin. Vr.Mii the convex circumfereiie.' of the ligament the retinamlum ligamenti 
arcuati goes oil’ with lw.» <■. mi verging limbs; it has a. narrow attaohiiuMil to tli.' capitulum 
fibulae; from the same place, also a part of the m. popliteus arises. 
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310. Right knee joint, articulaiio genus, from in front. 

(After cutting through the capsuhi articularis close to the bone the tendinous expansion of 
the m. quadriceps femoris along with the patella have been tunuMl down in front; the knee 

is hexed.) 
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Artlculatio genus (continued) (see also Figs. 304 — 309, 311 and 312). The 
capsula articularis (see also Figs. 311 and 312) extends over the posterior surface of 
the common tendon of the m. quadriceps femoris in front close above the patella and 
goes over at the border of the patella upon the latter so that the whole facies articularis 
patellae looks into the joint cavity. Thence the capsule runs as a loose membrane 
separated by abundant fatty tissue from the ligamentum patellae and from the acy’oining 
parts of the retinacula patellae to the upper margins of the two menisci and to the 
inferior attachment of the ligamentum cruciatum anterius. It then encloses the two 
ligamenta cruciata genus in a common sheath and goes over at the posterior margin of 
the ligamentum cruciatum posterius into the posterior fall; thus the two ligamenta 
cruciata genus form with the surrounding synovial membrane a sort of wall of separation 
which is shoved in from b^nd into the joint cavity, dividing this, behind, into a medial 
and a lateral compartment. From the medial and lateral margin of the facies articularis 
patellae project two prominent, fatty, synovial folds, plicae alares (0. T. ligamenta alaria) 
which converge below ; they are often studded with synovial villi. At the angle of union 
of the same there arises a very variable, simple, larger, often fatty, fold, the plica 
synovialis patellaris (0. T. ligamentum mucosum), which extends backward, in a sagittal 
direction, free through the joint cavity to become attached at the lowermost margin of 
the fossa intercondyloidea femoris; it is the anterior margin of a large sagittal fold of 
the synovial membrane, originally present, ensheathing the ligamenta cruciata; this fold 
extends from the posterior capsular wall, without interruption, as far as the patella and 
divides the joint-cavity from behind into two chambers, corresponding to the two pairs of 
joint-tuberosities, communicating in front of the fold. This original condition may be 
preserved wholly or in part. 

. The joint cavity is continued upward in the majority of cases directly into the 
hursa [mucosa] suprapatellaris. This large bursa lies between the anterior surface 
of the lower end of the femur which has only a slight covering of fat and the posterior 
surface of the common tendon of the m. quadriceps femoris (see Figs. 311 and 312); 
it is intimately fused with the latter and separated from the joint cavity, usually only 
incompletely and indistinctly, by a projecting fold (see Fig. 312). In rarer cases the 
bursa is completely shut off so that no connection exists between the two cavities, and 
it then becomes displaced for a variable distance from above downward in front of the 
capsule of the joint. 
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311. Right knee joint, articulafio gem. 

Sagittal section through the condylus lateralis femoris. 
Medial half of section, from the lateral side. 


(The knee is sli^'litly fh'Xful; the joint surfaces have lieeii luilleJ ii litilr ajuirt.) 
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Artlculatlo genus (continued) (see also Figs. 304 — 310 and 312). The 
capsula articularis passes in front from the posterior surface of the tendon of the m. 
quadriceps femoris (see p. 229) to the anterior surface of the femur above the joint 
tuberosities. The fold of the capsule at the sides runs near the margin of the carti- 
laginous coating, so that the region of the epicondyli remains free (see Fig. 312); the 
capsule therefore covers the cartilaginous surfaces and a part of the anterior surface of 
the femur which is not covered by cartilage. 

To the tibia the capsule is attached around the margo infraglenoidalis , a little 
below the margin of the cartilaginous surfaces; thence it goes to the lower margin of 
each of the two menisci, linos its lower and upper surfaces and from its upper margin 
passes in front to the posterior surface of the patella and of the tendon of the 
m. quadriceps femoris (see p. 229), laterally and behind to the point of reflection on 
the femur. 

The ligamentum patellae (see also Fig. 312) is a flat, very strong ligament, 
which goes off from the lower margin and the anterior surface of the patella and, 
narrowing slightly, becomes attached to the tuberositas tibiae (see also Fig. 224); it is 
separated from the capsula articularis by thick masses of fat. The ligament is partially 
a direct continuation of the tendinous fibres ot the m. quadriceps femoris running over 
the patella and can accordingly be considered as the terminal tendon of this muscle; 
in this sense the patella itself has to be thought of as a large sesamoid bone inter- 
calated in this tendon. 
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Articulatio genus (continued) (see also Figs. 304—311). The cavum arti- 
julare is in open communication regularly with the bursa [mucosa] musculi poplitei 
^see also Fig. 447). This tube-like pocket extends downward and backward on the lateral 
side in front of and below the tendon of origin of the m. popliteus; it opens into the 
joint by a narrow slit above the meniscus lateralis, between this and the tendon of the 
m. popliteus, but possesses usually in addition a second communicating opening below 
the meniscus; it is sometimes connected also with the articulatio tibiofibularis. 

In front of the patella are three bursae : the bursa praepatellaris subcutanea 
in the subcutaneous connective tissue in front of the fascia lata (see also Fig. 426), 
the bursa praepatellaris subfascialis behind the fascia lata (not figured), between 
it and the tendinous expansion of the m. quadriceps femoris, and the bursa praepatellaris 
subtendinea between the tendon of the m. quadriceps and the anterior surface of the 
patella (not figured). In most cases only one of these three bursae praepatellares occur; 
sometimes two or three exist over one another in which event they usually communicate 
freely with one another; the size of these bursae differs much. 

The bursa infrapatellaris profunda (see also Fig. 311) lies between the posterior 
surface of the ligaraentum patellae and the anterior surface of the tibiae. It is separated 
from the cavity of the knee joint by masses of fat and communicates with it only 
very rarely. 

The joint-cavity is connected, in addition, in most cases, with the bursa supror 
patellaris (see p. 229), very often with a bursa m, semimembranosi (see p. 366) or 
with the bursa m. gastrocnemii medialis (see p. 367), often also with the bursa 
m. gastrocnemii lateralis (see p. 368). 
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312. Right knee joint, articulatio gem, 

from tlie lateral surface. 


(The joint ('iivitv and s('V('ral luirsao liavo been iiijoolrd with a stillniino' mcdiuni and tlien 

dissected out.) 
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313. Ligaments of the 

right leg, from in front. 

Tlio tihia and libula arc united by 
two joints, Olio above and one below, 
besides tbrougdiout nearly their whole 
length hy the membrana interossea cruris. 

The articulatlo tibioflbularis 
(0. T. sn])erior tibiolibular articulation) 
(see also Figs. 306—308) arises through 
the apposition of the facies articnlaris 
capita li til)ulae and the tacies articnlaris 
tibularis tilnue. The tight capsula arti- 
cularis arises from both bones generally 
(dose to the margin of the cartilaginous 
surface. Oil tin' anterior surface and often 
also oil I lie jiiisterior, a strengthening 
ligament, the ligamentum capituli fibu~ 
lae (0. T. anterior and posterior superior 
tibiofibular ligaments), runs transversely 
or somewhat obliquely lateralward and 
downward. In addition the ligamentum 
collaterale fibulare and the retinaculum 
ligamenti areuati of the hneo joint are 
to bo regarded as strengthening liga- 
ments (in the wider sense) for the arti- 
culatio tibioflbularis. The joint com- 
municates sometimes with the bursa 
[mneosa] m. poplitei and through this 
indirectly with the knee joint. 

The membranainterossea cruris 
(0. T. middle tibiofibular ligament or 
interosseous membrane) is stretched out 
as a broad lamella between the cristao 
interosseao of the tibia and fibula. The 
fibres usually assume a course des- 
cending toward the fibula. Above, 
between the membrane and the articn- 
latio tibiofibnlaris , there remains a 
largo opening for the passage of vessels 
and nerves. 

The syndesmosis tlbioflbularig 

(0. T. inff'iior tibiufibnlar articulation) 
(si'o also Figs. 314 , 315 and 322 ) is 
the moveable union between tlie medial 
surface of the malleolus lateralis (above 
the facies articnlaris malleoli) and the 
ineisura libularis tibiae. The bony sur- 
faces opposed to one another are covered 
only sometimes in their most anterior 
portion by hyaline cartilage, othci-wisc 
always hy periosteum with a bitty sub- 
stratum in parts; between the two, 
projecting upward from the artieulatio 
talocruratis is a small slit-shaped pocket. 
Ill in mi Mild behind strong ligaments 
run tiMiisM rscly over the joint, the 
ligamenta malleoli lateralis. The 
ligamentum malleoli lateralis anterius 
extends as a fiat cord from the region 
in front of the ineisura fibnlaris tibiae 
obliquely downward to the anterior sur- 
face of the malleolus lateralis. 
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314. Joints of the right foot, articulafiones pedis, from behind. 

(Tlie ('apsiiliu' articnlaivs liavo hccii iTnh»v»'(l Inr tlit> ,>(ivnL;'tlieniii^^ ligaint'nts.) 

Syndesmosis tibiollbularis (cniitimKMl). 'riu* ligamentum malleoli lateralis poste- 
rius lias a broad ori<^’iii from tlu' rt'^ion bt'liiiid llio incisura libularis tibiat' and from tbo 
posterior margin of the facies articiilaris iidbrinr libiao and goes oblicpiely (bovnward b* Hu- 
posterior surface of the malleolus lateralis; its bovt-r libres help to enlargo and (t-opi-n tin- 
joint cavity for the trotMtxi tali. 

In the formation of tin' iirticiilatio talocniralls (ankle-joint) (sm- ulso bigs. lUb iiud 
816) the trochlea tali moves in llio joint cavity htrmrd by tin' tlistal end -pieces (d Hit- tibia 
and fibula; here the facies suiM-rior t;di glides upon tin- lacios articnlaris inferior tibiao, tin- 
facies malleolaris lateralis tali upon the facies articnlaris malleoli lateralis [fibnlae] and the facies 
malleolaris medialis tali upon the facies articnlaris malleoli medial is [tibiae]; the two malleoli 
thus embrace the trochlea tali from two sides. The capsula articnlaris arises everywliere close 
to the margin of the cartilaginous surfaces: only in front (tf the facies articnlaris superior tali 
docs it cover also a part of tli*' collum tali which is liv(* from cartilage; at tlie sides the 
capsule is tight; in trout and Ix'liiiid it is loosc-r. N'ory ])oworfnl strcngtlnming ligaments, 
lateral as ligamenta talofibularia et caleareofihulare (v. r jtago 286), medial as ligamentum 
deltoideum (s('o jiago 287), go from the t\V(» nialb-oli |<. tlu' anklr Inaios. 
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315. Joints of the right foot, aHiculaf tones pedis, 


from the lateral surface. 


(The Ix-ncs ]i;iv(! been removed as mdl as the capsiilao articularos with the exception 

of their strengthen irijr ligaments.) 

Articulatio talocruralis (continuation). The Ugamenium talofibular eposterm 
(0. T. posterior fasciculus of external lateral ligament) (see Fig. 314) arises at the 
malleolus lateralis [fibulae] behind the facies articularis malleoli lateralis and extends, 
flat, obliquely modiiuiward and downward to the region of the lateral projection from the 
processus posterior tali. Tho ligamentum ialofihulare anterius (0. T. anterior fasciculus 
of external lateral ligament) goes from the anterior surface of the malleolus lateralis 
median ward to the lateral surface of the collum tali. The ligamentum calcaneofibulare 
(0. T. middle fasciculus of external lateral ligament) (see also Figs. 314 and 317) runs 
as a flat-rounded cord from the tip of the malleolus lateralis obliquely downward and 
backward to tho lateral surface of the calcaneus; its outer surface forms a shallow 
groove in which glide the tendons of tho mm. peronaei. 
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Ligatuentum plaotare Jongum 

Ligameatura talocalcaaeuin mediaie 


316. Joints of the right foot, articulatiom pedis, 

from tlio inodinl snrfncf*. 


(The spi'ciitu'ii luis hiM'ii prcjciivd lui* Fij**. 315.) 

Arliculatio talocruralis (contiuued). Tlio ligamentum deltoideum (0. '1'. "r 
iiitcniiil hiii'i'iil li}>-ament the aiiloriof and postenur tihiotarsal lij^'ainents) is mi iiiinjiailsidi'd 
(juudraiigiilar li^'ameiitous iimss whifh has its (tiMi^iu cii tln' jinMhal surlan' (d' llm iii;ill''idiis 
medialis [tibiaej and has a Inmad attiiehnn'nt t" lie* ialiis, calcaiKMis and ns iiaviciilmv. This 
ligament is n'in|)osed of several layers and is divisihhe accnnling In thr Idwi'r altaehmenis ol 
its fihn's, into the ligamenta talotibialia, Ww UgamcnitHH (‘(ihmmdibiale imd ih' ligamentum 
tibionaviculare. The ligamentum talotibiale posterius (().'!'. posterior tihiotarsal ligani(‘nt) 
(see also Tig. 314) is a thick, hroad band of fibres Avhich arises liehind (la* lij) of the inalh'oliis 
medialis and is attached to the tains close behind ami lirhav (he facies malleolaris medialis 
of the trochlea, in front of tlio medial projection nf (hr piM(r,.siis posterior tali. The liga- 
mentum talotibiale anterius (0. T. anterior tihi'darsal ligaiiii nlj l"r the most part hidden 
below the ligamenta caleaneotihialo and tihioinivienlaro, is slmii and narrow and goes oiT from 
the tip of the malleolus medkilis in front of the preceding and has a somewhat hroad attneh- 
ment below the anterior portion of the lacies malh'olaris medialis of the trochlea tali. The 
ligamentum calcaneotihiale (0. T. internal lateral ligament) (see also Fig. 314), the most 
siipeiiicial part of the ligamentum (kThddcnm, has ii broad origin on tlii* medial surface of 
the malleolus medialis and runs downward to the posterior margin of the snsti'iitacnlnm tali 
of the calcaneus. The ligamentum tibionaviculare has a broad attachiiK'iil to the medial 
surface of the malleolus medialis just above the ligamentum talotibiale anterius mid, broadening, 
goes to the dorsal and medial surface of the os navieiilare as well as to tin* niedinl margin 
of the ligamentum calcaneonavicularc plantarc; at its (»rigiii and behind it is pai*tially hidden 
beneath the ligamentum calcaneotihiale. Tin' medial surfaces of the ligamenta talotibiale poste- 
j’ius and calcaneotihiale form, medianward, a gi’oove for the tendon of the m. tibialis posterior. 
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Joints ot till' liowci’ lixiivinitv. 



O.ssa nietHiarsalla 


LlgafutMita tafsometii- 
larst'it dorsalia 


LigiUaeula hasiuni 
(ossium 

tarsaliutu] dorsal la 


ILigatuotstft inter- 
cuaeiformia UorBalia 


Ligaujontuiu ctmeO' 
cuboideum dorsaio 


Ligataenlft natioutarl- 
oim^tiforjuia dorsalia 


|Hfl Tendo m. poronae! 
■PBw ~ brevis (cat tbrougti) 

w Ligamentum cuboldeo- 
cavieulare dorsale 
Pars calcaneo- \ 

cuboidea [ liganieati 
Pars ealcaneo- ( bifareatl 
ttavleuiaris I 
Liganientum 

calcaoeocuboideum dorsale 


Llgamonium ialo* ^ 
navk-ulare [dorsalej* 


Ligamentura talocalcaneum 
kterale 


Retinaculum mm. peronaeorum 
inferius 


Ligameiitum calcaneofibuiare 
(cut through) 


Ligaiiicutuiii talocalcaneum posterius 


317. Joints of the right foot, articulationes pedis, 

viewed from the back of the foot. 


friio oKsa ni'diitarsalia Lave Leeu sawed in tin; middle, the eapsulae artieidares have 

l)eeii removed except for the streiiylheuing’ ligaments.) 



Joints of tlie I^ower Extremity. 
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In the formation of the articnlatloneB intertarseae (0. T. ui-tieuhitions of the tarsus) 
each individual ankle bone can move with its cartilaginous joint surface upon the con*esponding 
surfaces of the neighboring tarsal bones. The capsulae articulares of the individual joints 
thus arising (see p. 245) are strengthened usually by short fibrous bands, the ligamenia 
talocalcanea and the ligamenta tarsL 

Between the talus and the calcaneus are found five ligamenta talocalcanea (0. T. 
ligaments connecting the os calcis and the astragalus)! (1) the ligamentum talocalcaneum 
poaterius (0. T. posterior calcaneoastragaloid ligament) (see also Figs. 314 and 316), goes from 
the two projections of the processus posterior tali to the upper surface of the calcaneus imme- 
diately behind the facies articularis posterior and bridges over at its origin the sulcus m. 
fiexoris hallucis longi of the talus; (2) the ligamentum talocalcaneum an<erii 4 # (see Figs. 315 
and 318) is a broad band of fibres which is stretched out in the sinus torsi behind the liga- 
monta talocahitinea lateralo et intcrosscum, on the anterior side of the articulatio talocalcanea 
(see p. 240 Text), between the lower surface of the talus and the upper surface of the calcaneus, 
immediately in front of the facies articularis posterior; (3) the ligamentum talocalcaneum 
mediate (0. T. internal calcaneoastragaloid ligament) (see Figs, 314, 316 and 320) is a narrow 
bundle which extends from the medial tubercle of the processus posterior tali almost horizon- 
tally to the posterior margin of the sustentaculum tali of the calcaneus; (4) the ligamentum 
talocalcaneum laterale (0. T. extenial calcaneoastragaloid ligament) (see also Figs. 315 and 318) 
has a broad origin from the lateral and inferior surface of the collum tali and nins at the 
entrance into the sinus tarsi obli(iuely downward, forward and lateralward to the upper surface 
of tho (nilcaneus ; (5) the ligamentum talocalcaneum interoaseum (0. T. interosseous ligament) 
(see Figs. 315 and 318) fills up the sinus tarsi and consists of several broad usually short, 
bands of fibres which go from the sulcus tali to the sulcus calcanei; in front it is partially 
covered over and sometimes (july indistinctly separable from the ligamentum talocalcaneum 
laterale. The sinus tarsi contains also masses of fat and in these near the ligamentum 
talocalcaneum laterale, there is often a bursa, the huraa sinus tarai (not figured). 

On the back of the foot are the following ligamenta tarei dorealia : tho ligamentum 
talonaviculare [dorsale] (0. T. superior astragalonavicular ligament) (see also Figs. 315 and 
316) extends as a broad ligament from tho upper surface of the collum tali to the upper sur- 
face of the os navicularo; tho ligamentum hifurcatum (see also Figs. 315, 318 and 322) has 
a broad origin near the anterior margin of the dorsal surface of tho calcaneus in front of the 
ligamentum talocalcaneum lateralo and divides fork-like into the stronger pars calcaneonavicur 
laris (0. T. superior or external calcaneonavicular ligament, reaching wide into the depth, 
which is attached to the posterior lateral angle of the os naviculare, and into the pars cal- 
caneocuhoidea (0. T. internal calcaneocuboid ligament) which goes to the upper surface of tho 
os cuboideum; the ligamentum calcaneocuboideum dorsale (0. T. external cjilcaneocuboid 
ligament) (see also Figs. 315 and 318) runs lateralward from the preceding from the upper 
surface of the calcaneus to the upper surface of the os cuboideum; tho ligamentum cuhoideo- 
naviculare dorsale (see also Figs. 315 and 318) stretches out between the upper surfaces of 
the os naviculare and the os cuboideum; tho ligamenta navicularicuneiformia dorsalia (see 
also. Figs. 315 and 318) are from four to five fibrous bands which extend from tho dorsal sur- 
face of the os naviculare to the upper surfaces of the three cuneiform bones ; tho two ligamenta 
inter cunei f or mia dorsalia, sometimes still further subdivided, pass transversely from the dorsal 
surface of one cuneiform bone to that of the adjoining bone; the ligamentum cuneocuhoideum 
dorsale (see also Fig. 315) is a ligament (frequently divided) extending from the upper surface 
of the third cuneiform bone to that of the cuboid bone. 

Tho artlculationes tarsometatarseae [Llsfranci] (0. T. tarsometatarsal arficulations) 
(see also pp. 243 and 245) are strengthened by six (or more) short ligamenta taraometa- 
tarsea dorsalia; these extend upon the dorsal surface of the ossa cuneiformia and from the 
08 cuboideum straight or obliquely forward to the bases ossium metatarsalium ; in this way 
the second metacarpal bone is connected wi^h all three cuneiform bones. 

The articalationes intermetatarseae (0. T. articulations of the metatarsal bones with 
each other) (see also pp. 243 and 245) possess three ligamenta baaium [oaaium metatarsalium] 
dorsalia which are stretched out transversely between tho dorsal surfaces of the proximal ends 
of the second to the fifth os metatarsale. 




Joints of the Lower Extremity. 


2 



Ossa metatarsalia 


- Tendo «i, loni 

Tendo m. tibkils an- 
“ teriorjg {cut through) 

. Oa cunelfomte I 

JjlgaTOeoiutJi imiriciilari* 
cunoiforme pktttare 

Teftdo m. tibialla 
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Joints of tho li^wor Kxtronnty. 



Os cuT>oi<l«ui.n 


.'^uUnis [H. perona#H 
llongij 

TuberoBitas ossls 
oiOtoidel 


O.s naviculare 


(ifoovo for Uie tendo 
ni. liblalis pObteriorls 

FibrocartJ Irtgo lift v i <':ul aris 

Ligauienturo takaoco- 
iiaviculare plantar? 


Itoep iayar of the 
ligjiiiieiituin plaiitare 
longutn 


Talus 

Sulcus m. flexoria halluels 
long! 

(Jroove for the tendo 
' m. flexoris digitorum longi 

Jdgamentum talocalcaneum 
in ed lain 


41 #: 


Cttleaneus 


320. Joints of the right foot, ariiculationes pedis, 

viewed from tlie solo of the foot. 

('Dk' (*uii('il'(»riii Ihuios imd tlu' inrt;i('Mr[);il hniirs lijivr lirrii rrni()\'t‘(l, tlic sii|H‘ilici;)l Inyor tiiid 
till' iiiMst niilrridi' |»r(tcf'ssi‘s nf lln‘ imi |il;iid;in‘ lon^inii liiivo hnii cut (dV, the c;i|»sula(' 

uft icid.ii’i's except the streimtlif'idiuj;' .li_n;mieuts have ])e('ii n'luevi'd.) 

Ariiculationes intertnrseae (oontinuod). Ligamcnta tarsi j)lantaria (couiiuued). 
The liganientwn calcaneocuhoideum plantare (O. T. short cidoant'ocuhoid or sliort platitar 
li«faiih'iit ) (see ;ds(» 81h) is a Im^ad hand <»!' sliert fibres which fnaii tlu' aiiteri(tr (Mid 

of th(' h)\\(M- siiii'aee of tlic caleaiKMis to tlw' 1 o\V(m- surface of tlu' os euhoidiMini: thov an' [larti.dly 
covt'rcd hy tlie li^-auieiitiiin plautare loiiifimi which li(‘s more suporfieially and is mon' or l('ss 
iiitiniah'ly fused witli it. 

Tlu' ligamentum calcaneonavicular e plantare ft). T. iiii: ri(tr caleaiK'oiiavieular li^iiiiuMit) 
(s(‘e also f'i^’s. 8 K) , 81 S and 81 tl) arisi's as a thick, broad mass of lihivs from tho anterior 
and ub'dial mare-in of the siistentaenlnm tali of tlu' ealeaiieus and is fasti tied to tlie posterior 
('lid of th(' inh'rioi' nnd modial surface of the os navieulan'. 'rite ligament, the hands ol‘ which 
extend esst'ntiallv ti-nin hi'hind forward and eomu'et dorsal ward with tin' lieanK'ntnm tihio- 
naviculari', forms a tnnieh tvhieh is eoiieaw' npwtird and lateralwai-d (see Fie'. 81 S) ; its ujtpt'r 
concavt' snrfaei' is lined by synovial im'mlirane, Ix'lonj^s tn t he m-t ieiilat io taloeah'ani'onaviciilaris 
and forms a ])art ol‘ the socket Idr the ea[)nt tali (s('(' |). ll pn At the jnnetioii of the inh'i’ior 
with the medial surtace a slightly curved tihro-eart ila^'inons di>e, fibrocartilago navicularis, is 
onclost'd (see T# Ills). The medial, inh'rior snriaei' of fhi' ligament is hollowt^d out to form 
a shallow groovi' and serves for tin' reee|ition of the tendon of the in. tibialis posterior. 





Joints of the liower Extremity. ^46 

Artioulationes pedis. < 

Articalationes intertarseae* The joint slits of the artkulatio talocalcanea and 
of the articulatio talocalmneonavicularia (see p. 240) are completely closed off not only from 
one another, but also from the neighboring joint slits ; the artkulatio talonavicularis is only 
a part of the articulatio talocalcnneonavicularis (see p. 240). 

In the formation of the articulatio calcaneocuboidia the facies articularis cuboidoa of 
tlio cal(;anou8 moves upon the proximal joint surface of the os cuboideum; its capsula artu 
icularia arises close to the margins of the cartilaginous surfaces; the joint cavity is no^ 
coiineeted with adjoining ones. The articulatio calcaneocuboidea and the articulatio talonavicularis 
are also designated in common by the name articulatio tarsi tranaversa [ChopartiJ. 

The articulatio cuneonavicularis is the joint between the distal surface of the os iiavi- 
eulare and the proximal surfaces of the ossa cuneiformia ; the capsula articularis surrounds 
these joint surfaces but in addition also those by which the ossa cuneiformia articulate with 
one another and those by w^hich the os cuboideum glides upon the os cuneiforme III and on 
the 08 naviculare ; the capsule is attached everywhere close to the margin of the cartilaginous 
surfaces. The joint cavity is connected as a rule, between the first and second cuneiform bones with 
the cavity of the articulatio tarsometiitarsea of the os metatarsale II (and through this also with 
that of the os metatarsale HI) ; short ligaments extend in tho depth between the cuneiform bones 
and also between the third cuneiform bone and tho cuboid bone : two ligementa inter cuneiformia 
interossea and one ligamentum cuneocuboideum interosseum (see also Fig. 322). 

In tho formation of the articulationes tarsometatarseae [IdsfranciJ the proxi- 
mal joint surfaces of the bases ossium metatarsalium aro in contact with the distal joint surfaces 
of the ossa cuneiformia and of tho os cuboideum. The places of junction form, in general, a 
surface convex from tho medial toward the lateral side, which suffers interruption at the os 
cuneiforme II, in that the os metatarsale II reaches further proximal ward than tho others, 
there is besides a less abrupt break in surface between the ossa cunoifbniiia III and the os 
cuboideum. Usually three separate joint capsules are present : The first between the os cunei- 
forme I and os metatarsale I (sometimes also os metatarsale II), the second between tho ossa 
cuneiformia II et III and the ossa metatarsalia II et III, the third between tho os cuboideum 
and ossa metatarsalia IV et V ; the joint cavity of the second is usually connected with that 
of the articulatio cuneonavicularis. From the lateral surfaces of the ossa cuneiformia and os cuboi- 
deum fibrous strands of variable development run dowm to the neighboring lateral surfaces of tho 
bases ossium metatarsal. II — IV (see also Fig. 321); they are called ligamenta cuneometatarsea 
interossea (see also Fig. 328), and ligamentum cuboideometatarseum interosseum^ respectively. 

The articulationea intermetatarseae are formed in that the proximal ends of the 
first to the fifth os metatarsale are in contact, with the cartilaginous surfaces opposed to one 
another. The joint slits communicate with those of the corresponding articulatio tarsometatarsca ; 
the capsulae articulares arise from the bone close to the margin of the cartilaginous surfaces. 
Four ligamenta hasium [ossium metatarsalium] interossea extend, in the depth, between the 
neighboring surfaces of the bases ossium metatarsalinm. 

The articulationes metatar sophala/ngeae and the arUculationes digitorum 
pedis (0. T. articulations of the phalanges) present as regards their capsules and ligaments, 
essentially the same relations as do the corresponding joints in the hand (see pp. 208 and 209). 
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Structure of the Bones. 


Beliiiid 


RIffbt 


Above 



Below 


323. Lumbar vertebra, vertebra turn baits, 

ground sagittal section^ from the side. 


Above ’ 



Below 


In front 


Left 


324. Lumbar vertebra, vertebra lumbalis, 

ground frontal section, from in front. 
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StriK'tlUV <»r IIk' IlnlK'S. 


Iteliincl 



111 front 


325. Lumbar vertebra, vertebra lumbalis, 

ground horizojital section, from above. 
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Striictiiiv ol I III' lli'iins. 



326. Right upper arm bone, humerus, upper extremity, 

ground frontal section, from in front. 



Stniciuro ol tlio l)oiies. 
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327. Right thigh bone, fevnUK, upper extremity, 

ground frontal section, from in front. 
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Structuro ul' the l>itni 


Epiphyseal 

jumtion 



328. Right thigh bone, femur, 

inferior extremity, f>Toiin<l frontal section, from in front. 





Stnictlin* "I' tlir Dniirs, 
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Epiphyseal ^ 
junction ^ 



329. Right shin bone, tibia, ujiper extremity, 

ground frontal section, from in front. 



352 


fSIriirtlirn (»r tllO JJnlir.s. 



lOpiphyppal 

junction 


330. Right shin bone and calf bone, 

tlblQ and fibuld, inferior extremity, 
ground frontal section; from in front. 




structure oC tlie Boues. 
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331. Right heel bone, calcaneus, 

ground sagittal section, viewed from the side, 




WnW by Fiscber & Wittig, Leipiig. 








